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CnPABKA 



OeAeparibHbiCi MHCTMTyr n[30MbiujJieHH0fi coScTBeHHOCTW (pjanee - MHcroryT) HacrofimMM 
yAOCTOBepfieT, hto npwjiojKeHHbie MaTepnajibi flsnfliOTCfl TOHHbiM BOcnpoi43BeAeHi/ieM 
nepBOHanajibHoro onmanm, cjsopMynbi, pect>epaTa ui Heprexceii (ecnw HMeiOTcn) zansm 
^42 2002135350 Ha BbiflaMy nareHxa Ha waoSpereHMe, noAaHHoK b l/lHCTMryx b AeKa6pe 
Mec9^^e 27 aha 2002 roAa (27.12.2002). 



Ha3BaHMe M3o6peTeHM5i: 



3jieKTpoonTMHecKMM npeoepasoBarenb, reneo6- 
pasHbif) cnoft AHfl aneiopoonTi/iMecKoro npeo6- 
paaoBareji^, cnoco6 npuroroBneHMfl reneoSpaa- 
Horo cno5i (aapi/iaHTbi) m KOMno3Mi4ii5i fv^^ ocy- 
LitecTBJieHMn cnoco6a 



3a5iBiiTeiib: 



ryU40 lOpviih nerpoBMH 



AeflcTBMTejibHbie aeropbi: 



rvmo lOpi/iR nerpoBMH 




f 



3JIEKTPOOnTHHECiaHft IIPE0BPA30BATEJlJb, rEJIEOEPASHblft CJIOfi 
flJIfl 3JIEKTPOOntHHECKOrO IIPE0BPA30BATEJM, CHOCOB 
nPHTOTOBJIEHIM TEJIEOBPASHOrO CJIOH (BAPHAHTbl) H K0Mn03HmiH 
flflSl OCymECTBJIEHHH CHOCOBA. 




OfijiaCTb TeXHHKH. 

H3o6peTeHHe othochtca k MoayjiauHH cBcxa Mero^aMH ynpaBJicHKW 

HHTeHCHBHOCTbK) H ^aSOBKIMH XapaKTepHCTHKaMH CBeXOBOFO nOTX>Ka C COSAdHHeM H 

HcnojiBSOBaHHeM HOBBix peiii>e<^orpa4>HHecKHx Ae(^opMHpyeMi>ix cjiocb h Moxcer HaiiTH 
npHMeneHHe b onxHKO-MexaHHMecKofi npoMBUiuieHHOCTH, xejieBHAeHHH, ne^iaTH, 
cpeffjcrtBax cbhsh, cBeroBOJiOKOHHBix KOMMynipyiomHX h 4>HJibTpyK>mHx ycrpoficTBax, 
SuctpoAeiicTByiomHx cxpoHHbix h MaipHHHbix npHHxepax h japymx o6jiacTHX xexHHKH. 

YpOaeHB TeXHHKH. 

HssecxeH aJieKxpooimiHecKHH npeo6pa30BaTejib, coAepKamHit npoMe^cyroHHbiH 
HocHTejiB pejiBe^Hoi! aanncii CTpoKH, cocto>ui:(hM H3 npo3pa4HOii noAnoHCKH b bhac 
njiocKonapajuiejiBHoii luiacTHHBi hjih npHSMbi nojiHoro BHyrpeHHerd OTpaxceHHfl c 
nocjie^oBaTejiBHo HaHeceHHBiMH na Hee npospaHHBiM ajieiciponpOBOAHmHM cjioeM hjih 
npospaHHBiM rejieo6pa3HBiM cjioeM h CHCTeMBi napanjiejiBHbix jieHXOHHbix 3JieicTpo;^OB 
ynpaBjieHHH h 3a3eMJieHHn, HaiieceHHbix na BTopyio npo3paHHyio noAJio^KKy h pasMemeH- 
Hbix c 3a3opoM HaA rejieo6pa3HbiM cjioeM, 6;iok hctomhhkob nanpji^eHHii CHrnaJiOB, 
coeAHHeHHbix c ajieicrpoAaMH ynpaBJieHH^, onxHHecicyK) cHcxeMy BH3yarui3auHH 
pejibe4>Hod HH^opMauHH, pa6oTaioiiQno na npocBer h cocToiimyio H3 KOHAencopa h 
UHJiHHflpHHecKoro o6beKTHBa - anaMOp^OTa, BHsyajiHSHpyiomyio wia^parMy, cpeAcxBo 



CKaHHpOBaHHH CipOlOl HO' BepiHKaJIH H. 3ICpaH (ABTOpCKOe CBHflercJIBCTBO CCt.l' 

MS678519 KJi. GllB 7/00, 1979. Tymo IO.n. <E)H3HKa peJibe(j^rpa$HH. M- Hayna 1999, 
c.526).[l]. 

HeflocraxKOM HssecTHoro ycxpOHCTsa HBJwercji Heo6xoflHM0CTi, HcnojibsoeaHiui 
omHKH, pa6oTaK)me« na npocBCT, HMeiomeft ohchb HHSicyio HyBCTBHTenbHOCxb pejibe4>a k 
aneKxpHHCCKHM cHTHajiaM, hhskhA KOHxpacr, hto He nosBOJiaer nonyMHib HsoGpaweHHe 
flociaTOHHO BHCoKoro KanecTBa. B hsbccthom ycrpoficxBe oTcyrcTByer xaioKe h 

CHHXpOHHSamW CpeflCTBa CKaHHpOBaHIW CTpOKH no BepmiCaJIH C HCXOMHHKaMH 

Hanpfl^eHHtt cHraaiiOB, hto npmomr k HecTa6HJibHOctH H3o6paMceHHH na SKpane, to 
ecn» yjjyflmaex ero KaHecTBO. KaMecTBO H3o6paaceHHa yxyOTiaexca xaKace BCJieflCTBHC 
4>a30Bbix myMOB ox ajieicrpoAOB, Koxopwe flOjracHH 6wxb BbinoJiHeHbi npospaHHUMH. 

HsBCcreH aneiopoonxHHecKHfi npeoepasoBarenb, coflep»amHfi npoMeacyxo^Hwii 
HOCHxenb pejibe4)Hoft cxpoKH, cocxoaiUHii h3 npo3paHHO» noAno»KH b bhac 
luiocKonapanuiejibHOH njiacxHHW hjih npMSMW noJiHoro BHyipeHHero oxpaaceHHfl c 
nocneAOBa-renbHO HaHeccHHMMH Ha nee npospaHHbiM 3JieKTponpoB0OTmHM cjioeM h 
npospaMHbiM reneo6pa3HbiM oioeM h chcxcmw napajuiejibHHX jieHXOHHWX anieKxpoflOB 
ynpaBJieHHH h saseMneHHX, HaneceHHbix Ha Bxopyio noAnoxcxy h pasMemeHHbix c sasopoM 
Hafl rejieo6pa3HHM cjiocm, 6jiok hcxohhhkob HanpaxceHMfi cHraajioB, coeflHHCHHbix c 
anerocpoflBMH ynpaBJieHHX, cBexo^HJibxp, onrHMecKyio cHcxcMy BHsyajniaaiviH pejibe4)Hofl 
HH^pMaiWH, BHsyajiHSHpyiomyio flHa^^parMy, cpeAcrao CKaHHpoBaHHJi cxpoKH no 

BepXHICaJIH, CHH}q)OHH3HpOBaHHOe C HCTOHHHKaMH Hanp^HCeHHfi CHTHaJlOB, H 3KpaH 

(TlOTeHX RU(1 1)2031624 (13) CI) [2]. 



HeAocxaxKOM HSB^brooro ycrpoflcxBa HBJMercfl Heo6xoAHMpcTb HcnojibSOBaHHH 
jieHTOHHHX sJieKipoAOB saacMJieHHH H ynpaBJiCHM, HTo orpaHHHHBaex paspemaioiiJtyio 
cn6co6HOCTb ycxpoiicTBa h, Kan cnejE^cxBHe, He nosBOJiaex noJiyHHXb H3o6paHceHHe 
^tocraTOHHO BBicoKoro KanecTBa h BticoKHfi KOHxpacx. KpoMe xoro, He^^ocxaxKOM HBJiaexca 
HHSKoe KanecxBO oxo6paMceHH)i nojiyxoHOBofi nH^opuawm BCJicAcxBHe xpy;mocxefi 
npeoGpasoBaHHH pacnpeACJieHM noxemwaJia na jienxoHHtix sjiCKXpo^iax b 

pacnpeAejieHHe ocBemcHHOCXH na SKpane, 

HaH6oJiee 6jih3khm k HacxoameMy H3o6pexeHHio flBJiaexca aJieiapoonxHMecKHii 
npeo6pa30BaxejiB, coAep^aunHH xpn npoMeKyxoHHbix HOCHxeJW pejibe^Hofi sanncH 
crpoKH, KaHCflbifi H3 KOTopBix cocTOHX H3 npospaHHofi nOAnOHCKH B BH^e 
lUiocKonapajuiejiBHofi njiacxHHW hjih npHSMti noJiHoro BHyxpeHHcro oxpaaceHiw c 
nocjieAOBaxejibHo HaaeceHHBiMH Ha Hee npoapaHHbiM sJieKxponpoBOAHiUHM cjiocm h 
npospaHHWM rejieo6pa3HWM cjiocm h cHCxeMbi napanjiejiBHBix jieHXOHHBix sjieicxpozioB 
ynpaBJieHHH h saseMJieHHS, HaHcceHHbix na Bxopyio noAJioMCicy h pasMemenHwx c sasopoM 
HaA rejieo6pa3HHM cjiocm, 6jiok hcxohhhkob HanpH^ccHHtt cHraanoB, cocahhchhmx c 
ajicKipojDtaMH ynpaBJicHHfl bccx xpex npoMCKyxoHHbix HOCHXcjiefl pcjibc^jHoii 3anHCH 

CXpOKH, XpH OnXHHCCKHX CHCXCMbl BH3yaJIH3aUHil peJlbc4)H0fi HH4)OpMaUHH, KaMCflaH H3 
KOXOpblX COCXOHX H3 HCXOHHHKa CBCXa, OCBCXHXCJlbHOTO COCXaBHOFO o6bCKXHBa, 

cocioHmero H3 muiHHjocpuHecKoro h c^epHHCCKoro o6i>ckxhbob, npnsMbi nojiHoro 
BHyxpcHHcro oxpasKCHHa h npocKOHOHHoro. cocxaBHoro o6i»eicxHBa, cocxoamcro h3 
UHJiHHAPHMCCKoro H c^cpHHCCKoro oGbCKtHBOB, ABa /^ixpoHHHbix 3epKaiia, 
BH3yaiiH3Hpyiomyio AHa^^parMy, cpcAcxBO cKaHHpoBaHHA cxpoKH no BcpxHKaJiH, 
cocToamee h3 3cpKan[bHoro 6apa6aHa, HacaHccHHoro na ocb sjicKxpOABHraxcjia, aKpaa, 



4>OTOflaT«niK H ycrpoacT^o cHHxpoHHsaiuiH, BMXofl KOToporo noflKJiioHeH K 6noKy 
HCTOHHHKOB HanpffiKeHHfi cHTHajioB, a BXOfl - K ^OTomTWKy (nareHT RU(1 1)2080641 
(13) CI [3]; 3aaBKa PCX WO 01/48531 A3; 05.07.2001, inventor: Guscho Yuiy [4]). 

HeAocraiKOM AaHHoro ycipoftcxBa JiBjiaeica Heo6xoAHMOcrb HcnojissoBaHiu 
JieHToqHBix aneKTpOAOB aasewuieHiw h ynpaBJicHiw, too orpaHHinBaex paapemaiomyio 
cnoco6HocTb ycipoftcTBa h, khk cjieacTBHe, ne no3BOJwer nojiyqim, H3o6pa»eHHe 
flocTaroHHO bmcokoto KanecTBa. KpoMe Toro; HeflocrancoM aBjwerca HHSKoe KanecTBO 

OTOepaJKCHIW HH^OpMaiWH 113-33 OTCyiCTBHH OpHCHraUHH SaCKipOflOB SaSeMJlCHlW H 

ynpaBjiCHHa no oTHomeHHio k HcroHHHKy csera. KpoMe loro, oicyTcrBHe ogteKTHBa 
nocne cron ma^parMhi cHimaeT SKcnjiyaxaimoHHwe bosmojkhocth h KanecTBo 
H3o6pa3KeHHH aJiexTpoonTHHecKoro npeo6pa30BaTejiH. 

KpoMe Toro, cymecTsyiou^He rejieoGpasHue cjioh, chocoSh hx nojiyneHHa, a 
xaioce cnoco6H H3roTOBjieHiw h KOHcrpyramH CTpoMHHx MOflyjwTopoB he 
yAOBJieiBopsiOT coapeMeHHUM Tpe6oBaaHflM. 

H3BecTHa rejieoepasyiomaa KOMnosHima, 6nH3Kaa no cocraBy k saaBJiseMofi, 
BKJUOHaiomaa ocHOBy-nojiHuiep opraHOBHHHUinojiHciMOKcaH - 100 meccobbix nacrefi, b 
Ka^ecTBC cmHBaiomero areHTa-MeTHjmwpHjnioJiHCHJioKcaH-0,5 MaccoBwx nacxeft, b 
KanecTBe KOMnoHenxa, yBejiHHHBaiomero a«re3i«o- cHJianoBHil KOMnayHfl- 0,5 MaccoBWx 
^crea, a xairace njiaxHHOBHii KaTanH3aTOp- 0,03 Maccoawx nacreii (Tlarem CIUA 
J^5,432,280; 1 1 .07.1995; Hurogasu Hare, Masayuki Sheno) [5J. 

IfaBecTHaa reneoSpasyiomaji KOMno3Hmia HsroraBJiHBaerca cMemeHHCM 
KOMnoHCHTOB B TeMnepaxypHOM flHanasone ox KOMHoraofi ^o 60°C. OflHSKO yia 
KOMno3?mw xapaKiepHsyexca hhskhm npeflenoM CTpyKxypaoft npoHHocra, BCJieAcTBHC 
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Hero OHa He MOHcer 6&itb npHMeneHa wih nojiyneHHH BbicoKOKaHecxBeHHofi h 
AOJiroseHHofi rejieo6pa3Hoii cBeroMO^JiHpyiomefi cpcjm, 

HaH6oJiee Gjihskhm ananoroM KOMnoaHKHH no nacTOJimeMy HSoGpereHHio 
XBJisiencsi KOMno3HUH» AM nojiyHeHHfl CBeroMOflyjiHpyiomefl cpeAu, BicniOHaiomafl 
ocHOBy-noJiHMep a,a>- AHTHApoKCHnojiHAHMeTHJiCHJiOKcaH- 100 MaccoBBix HacxeH, 
cuiHBaiomHit areHT xexpaaroKCHCHJiaH- 7 MaccoB&ix Hacxeli, njiacTH^nkaTop- 
noJiHAHMemncHJiOKcaHOByjo khakoctb — 600 MaccoBBix Hacxeii h KaxajiHaaxop- 
AHdXHJmHKanpHJiax OJioBa - 4 MaccoB&ix nacxH. [5] 

OAHaKO HSBecxHaH komhoshuhh He noaBOJwex nojiynaxb rejieo6pa3Hyio 
CBexoMOAyjiHpyiomyio cpeAy, o6jiaAaK)utyio AocxaxoHHoii AOJiroBeHHOCX&K) 6e3 
. repMexH3au(HH o&beMa, b KOxopoM ona HaxoAHXCii. 

Jlfln nojiyneHHH rejieo6pa3HOH cBexoMOjqyjiHpyiomefi cpeABi hs KOMnosHUHH- 
npoxoxHna npHMeHAexcH cnoco6 nojiyneHHH reneoGpasHBix cjioeB, b KOxopoM Bnanajie 
npHroxaBJiHBaiox 10-30% pacxBop a^co- AHrHApoKCHnoJiROHMexHJicHJioKcaHa c 
MOJieKyjiHpHofi Maccoli (1-2)10^ t/mojib b nojiHAiiMexHJicHJioKcaHOBOii ^akocxh c 
MOJieicyji^pHoil Maccoit (0,6-1)10^ t/mojib. 3axeM AoCasjiHiox b 3xox pacxBop 
xexpa3xoKCHCHJiaH b KanecxBe cmHBaK)ii](ero arenxa b cooxHOiiieHHH c a,a)- 
AHTHAPOKCHnojiHAHMexHJicHJioKcaH OX 0,8:1 AO 1,5:1. 3axeM yry cMecb MexaHHMecKH 
nepeMeuiHBaiox b xeneHHe 20^0 mhh. Cpasy nocjie Ao6aBJieHHA KaxajiHsaxopa h 
cuiHBaiomero arenxa b cmcch HaMHHaexcH npouecc re;ieo6pa30BaHHB, Koxopbifi corjiacHO 
H3BecxHOMy H3o6pexeHHK> npoxcKaex 1-3 cyxoK. IIojihb rejieo6pa3HOH cpeAbi Ha 
noAnoxci^ ocymecxBjmox cneAyioimiM cnoco6oM: na npospaHHyio noAnoHocy, noKpJbrryio 
npospaHHUM ajieKxponpoBOAHiAHM cjioeM, nojiHBaiox pacxBop BeiAecxBa, 



yBejiHHHBaiomero aj^resibo rejieoGpasHoro cjioh k noAJio^Ke. SareM na 3Ty npospaHHyio 
noAHOSKKy noJiHBaioT reJieo6pa3Hyio KOMno3Hi](iiK> h noKpbieaiOT ee CBepxy 
jdbnojiHHTejiBHoii creicjiHHHofi anacTHHoii. B H3BecTHOM Qnoco6e ;E][onojiHHTeJiBHyio 
creicjiflHuyio luiacTHHy npe^BapHTeJiBHo noKpbtsaiOT cjioeM semecTBa, yBejiHHHBaiomero 
aAresHK) rejieoGpasHoro cjioh. B KanecTBe xaKoro noKpbiTHH npejtyiaraexcH HcnojibsoBaxb 
Merajui, HanpHMep, xpoM» anioMHHHil.HJiH HHKejiB. npHcyrcTBHe cjioh, yMCHbuiaiomero 
aAresHK) rejieoGpasHoro cjioh k AonojiHHTejibHoii creKJiHHHOH njiacTHHe, nosBOJinex 
yBenHHHTb hhcjio chocb, oTACJifiBinHXCH OT j[ionojiHHTejibHoii CTeKJiHHHOH luiacTHHbi npH 
oTpbiBe ee ox choh [I]. 

B H3BecTH0M cnoco6e npeAnaraercH am ocymecTBJieHHH nocTOHHHOH CKopocTH 
ciUHBaHHH nojiHMepa npoBOAHTb xHMHHecKyio peaKUHio CTpyiaypHpoBanHH h BbiAep^Ky 
cjioH nocjie OTAejieHHH AonoJiHHxejibHoii creioiHHHOH njiacTHHbi b noMemeHHH c 
nocTOHHHOfi TeMnepaxypoii c TOHHOCTbio okojio ± l^S'^C b jEiHanaaoHC ox 10®C flp 70^C. H, 
HaKOHei](, jiflH oKOHHaxejibHoro o6pa30BaHHH cexKH H3 MOJiCKyji noJifiMcpa Heo6xoAHM 
Aocxyn BJiarH k noBepxHocxH rejieoGpasHoro cjioh, ahh nero hcoOxoahmo BbMiepsKaxb 
rejib B xcHCHHe 3-5 cyxoK b BOS^yuiHoK cpe^e c BJia^Hocxbio He MeHee 20%. 

He^ocxaxKOM hsbccxhoix) cnoco6a HBJinexcH HcnojibSOBaHHe b Kanecxse 
aHXHaAresHOHHoro noKpbixHH Mexajijia, KoxopbiH nocjie AByx hjih xpexpasoBoro 
HcnoJibsoBaHHH, BBHAy cBociS MHFKOcxH, uapanaexcH H He nosBOJiHex b ^aJibHefiuieM 
nojiynaxb KanecxBeHHUH cjioii.. nocxoHHHoe ero o6HOBJieHHe HBJinexcH xexHOJiorHHecKH 
xpyAOCMKHM H AoporHM npoueccoM. 

KpOMe xoro, Heo6xoAiiMOCxb cxpororo co6mojxmm xeMnepaxypHQro pe^nMa 
peaKimH cuiHBaHHH H HajiHHHH onpeflejieHHOH BJiancHocxH . b noMeiueHHH ycjioMCHnex 
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npoaecc npHroTOBjieHHH' reJieo6pa3HOH cpejm>i h cooTBeTCTBeHHO nonyHemik 
BOcnpoH3BOjmiMUx no CBOHM xapaxcxepiiCTHKaM rejieo6pa3HBix cjioeB. 

Sa^tanefi HacTOHiii^ero H3o6peTeHHA ABJiHercs pacnrapeHHe c^^phi npHMeHeHHJi h 
noBHineHHe KanecTBa H3o6pa^eHHH Ha ycxpoftcxBe BocnpHATHfl onxHHecKoro cHniana, a 
TaiGKe cosABHHe CTa6HJiBH0H npH OTHxejiBHOH SKCiuiyaxaimH rejieo6pa3Hoii 
jr^e^opMHpyeMofi cpeAM, Mow^HiiHpoBaHHJbix cnoco6oB ee nojiyneHKH h ^opunpoBaHnn 
onxHHecKoro rejieo6pa3Horo cjio^.b cxpOHHOM Mojt^yjMxope. 

CymnocTb HSoGpereHnfl. 

3xH sa^aHH pemaioxcH cosAaniieM Hacxo^ero H3o6pexeHJM. 

3jieKTpooirmHecKH£[ npeo6pa30Baxexi& no HacxonmeMy u3o6pexeHHK) coAepxcHX 
nocjie^oBaxejibHo pacnojiOHceHHBie . Ha rjiaBHofi onxmecKOH och: xoxh 6bi 6ji}m 
ocBexHxejiB, npospanHyio noAno>KKy b bhac xoxh 6hi oahoh npospaHHoit npHSMBi noJiHoro 
BHyrpeHHero oxpa^ceHHH, xoxh 6bi owh cxpoMHbiii MOflyjwixop, xoxa 6w oahh 
BH3yaJiH3axop, ycxpOHCxao BocnpHHXH)i, a xaiOKe xoxh 6bi omo ycxpoficxBO ynpaBJienHfl, 
npHHCM cxpoHHBilt MOjE^yjiHxop coAepHCHX HaHeceHHbiii na npo3paHHyK> noAJiOHCKy 
npo3paHHbiH sjieKxponpoBOAamnfl cjioii, noKpbixbiji npospannbiM rejieo6pa3HbiM cjiocm 
H CHcxeMy H3 i mxyK napajuieJibHbxx JieHXOHHbix sjieicipoAOB ynpaBJieHHH h sascMJieHHH, 
HaneceHHbix na Bxopyio noAno^xy h pasMemeHHutx c sasopoM Ha4 npo3paHHbiM 
rejieo6pa3HiJM cjioeM h coeAHHeHHbix dJieicxpHHecKH c ycxpoficxBOM ynpaBJieHHH, npH 
3XOM XOXH 6bi OOTiH cxpoHHbifi Moj^yjuixop BMCcxe c npospaHHofi noAJio^Koit 
cocxaBJiaex crpoHHWH sJieMCHx, npHHCM ocBexHxejib coctohx h3 nocjie/^osaxejibHO 
pacnojio»ceHHBix na rjiaBHoii onxHHecKofi och npox^eHHoro HCxoHHHxa CBexa h ocbcxh- 
xenbHoro cocxasHoro oGbeKXHsa, BH3yajiH3axop BKJuoHaex b ce6a nocjieAOBaxenbHO 
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pacnojiojKeHHbie Ha raasHba oirraiecKoii och ^ypbe-oeieicraB h BHsyajiHSHpyromyio 
flHa4>parMy, npineM hctotohk CBcra aBJwerca HMnyJibCHMM hjih HenpepHBHWM, a 
qacioxa noBTOpeHHa HMnyjibcoB cBcra paBHa laicxoxe cxpoK H3o6paHceHHfl, npH 3Tom 
jieHTOTObie 3JieicrpoflM pacnojioaceHH naparoienBHO xopueBHM rpaiwM npHSMM noJiHoro 
BHyipeHHero oipaHceHHfl, pasMCB^eHM hb BTopo» nowioHoce b ojwott njiocKocro h 
noAKJnoHeHKi k pasioiM nojnocaM 6jioica hctoihhkob HanpH^euHii CHrHanoB, npH 3tom 
jieHTOHHue sjieicrpoflH ynpaBJieHHH sjieKxpHiecKH coeflHHeHM c nepHOflHHecKoii 
cipyicrypofi syCbeB ynpaBJicHiia, a aneiopowbi saseMJieHHSt MeicrpHMecicH coeflHHCHM c 
nepHOflHMecKofl crpyKxypoft sySbCB saseMJieaiM Ka»»oro crpoHHoro ninccejia, npHHCM 
3y6M ynpasjieHiw h sasewuieHHa BMecre c ajieicrpoflaMH ynpaajieHHa h saseMJicHiw 
HMCKyr BHfl flByx . BCTOBJieHHtix flpyr b flpyra h HsojnipoBaHHEix ^yf ox flpyra 
npoBOflflumx ipeSeHOK, npH 3tom syGbn rpe6eHOK pacnoJiOKCHbi napajuiejibHo 
npoTH%eHHOMy HcroHHHKy cBCxa, npHHeM ww Kaawofl jumnbi bojihw npoxaHceHHoro 
HcroHHHKa cBexa A, csera h ero pacxoOTMOcra a pa«t (b paflHanax) b HanpaBJieHHH 
nepnemwKyjwpHOM syGhsan rpe6eHOK, nepHOfl paccraaoBKH nap syGBCB ynpaBJieHHH h 
saseMJiemu A^ye BHSHpaercfl h3 ycjiOBHa: XyyeS^lX cbctb / a pacx- 

KpoMe TOro, b ocBerHxejiBHwii cocxaBHoft o6BeicTHB momcct 6wTb BBeflCH no 
KpaiiHeM Mcpe oflHH nHJiHHWpuHecKHfl oGx>eKiHB, oSpasyiomaa KOToporo napajuiejibna 
3y6baM rpe6eHOK. 

BHsyajiHsaTop MoaceT coflepMcaxb no iq>aaHefi Mepe oma muiHHflpHHecKHii 
oSbeKXHB, oGpasyion^aa KOToporo n{q)ajuiejibHa 3y6baM ipeGenoK 
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YCTpottCTBO BOCnpBWTHH MOHCCT COAepacaXb npOeKimOHHWfi O&beKTHB, CHCTCMy 

aepKaji, cpeflcxBO cKaHHpoaaHHH cxpoicH no BepxHKajiH, aiqpaH, (|)OTOjaiaT4HK CKanepa, npH 
3TOM ocB cpej^cTBa CKaHHpoBaHHH nepneHflHKyjMpHa jieHXOHHWM sJieicrpoAaM, npHHeM b 

npoeiamOHHWfl OebCKTHB BBCJUSa TOpOKWaribHO-imJIHIWpHHeCKHii O&beKTHB, npH 3TOM 

^ItrIHHflpHHecKHi^ o&beKTHB HMcer 66pa3yK>iayK), napajuiejiBHyK) 3y6b5iM Ip^ 

yCTpOfiCTBO ynpaBJieHM MOXCCT COCTOJJTB H3 yCXpoflCTBa CHHXpOHH3aiUIH, BBlXOfl 

KOToporo noAKJnoHCH k 6jioKy . hctohhhkob HanpHHceHHii cHraajioB, a bxoa - k 
^oTOAaxHHKy CKanepa, HcxoHHHKa onopm^x Hanpa^ceHHfi, BioiiOHeHHoro Meymy 
npospaHHBiM 3JieKrponp0B0j[VimHM cjioeM h ajieKxpo^aMH saseMJieHHH, 6jiOKa 
HCTOHHHKOB Hanpfl»ceHHH CHFHanoB, coeAHHCHHBix c 1 BXOASMH aJicKxpoAOB yiipaBJieHHH 
cipoHHoro MOflyjwTopa, HcioHHHKa HanpaxceHHH cMeiucHHH, nozucjuoneHHoro oahhm 
BbiBOflOM K oOTOHMeHHWM BBiBO^aM ipynnBi hctohhhkob HanpHKCHHii cHrnajiOB, a 
apyrHM BBiBOAOM - k sneKxpoffm 3a3eMJieHHH, npH stom ycipoficTBO CHHxpoHHsaimn 
HMeer ^a ^onoJiHHTejiBHBix BbixoAa, omn hs KOToptix noflKniOHCH k HCTOHHHKy CBCTa, a 
jDCpyroH - k cpeicTBy cKaHHpoBaHH)i CTpoKH, a Tan^ce hmcct OTnoJiHHTCJiBHbiil nxoji or 
6jioKa hctohhhkob HanpraccHHH cnrHariOB, npH 3Tom nocjicAOBaTcnbHO c hctohhhkom 

Hanp^CHHH CMeU^CHHA BBCAeH 3JieKTpHHeCKHii HCTOHHHK KOppCKUHli BpCMCHHOrO 

4)poHTa o6pa30BaHHji pejiBe4>a, coeOTHeHHbifl c ycTpoiicTBOM CHHxpoHHsauHH, KOTopwii b 
momcht BKmoHCHHA HMHyjibca cHTHaJxa noAacT AonoJiHHTejibHoe HMnyjibCHoe 
Hanp^eHHe cMcmeHHa sa^aHHOfi bo BpeMCHH (jiopMH, a k 6jiOKy hctohhhkob 
HanpA^cHHii cHinajiOB hoakjuohch KOMMyraTop, nepeKJiK>HaK>mHH noJiapHocTb CHraana 
Ha ajicKipOAax ynpaBJieHHH h saseMJieHHfl no sa^aHHOMy npocTpaHCTBCHHO-BpeMeHHOMy 

3aKOHy H COeAHHCHHBlii C yCTpoKCTBOM CHHXpOHHSaqHH. 
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npoapaHHaa noAn63KKa Mo^cer 6BiTb EwnojiHena b bhac N xpeyrojiBHbix npHSM c 
ocHOBaHHeM B BBwe npaMoyrojiBHoro xpeyrojibHHKa, nocjieAOBaxejibHO conp^»ceHHMX 

paBHblMH KaiCTHWMH 60K0BbIMH rpaHXMH OHTHMeCKH, npHHCM Ha BCe HJIH HCKOTOpMe 

rHnoTeHy3HBie Gokobbic rpanH naHeceHBi crpOHHwe MOflyjWTopbi, npH 3TOM Oflna 
KaTernafl SoKOBaa rpaHb nepsofl npnsMW HMcex cBo6ojamyK> noBepxHocxb, o6pameHHyK> 
K ocBenrrejiK), h o^Ha KaxexHaa 6oKOBaH rpaHb nocjiewefi npHSMbi HMcer cBofioflHyio 
noBepxHOCTb, oGpameHHyio k BHsyajinsaxopy, npHHCM 3th rpanH pacnoJiOMcenbi 
nepncHOTKyjiHpHO rjiaBHoft onxHHecKofi och, npH 3tom cbct ox ocsexHrejiH naAaex Ha Bce 
rHnbxeHysHbie rpann noA yrJiOM 6oJibUiHM, hcm yroji nojiHoro BayrpeHHero oxpa»ceHHH, 
a cxpoHHbie MOj^yjifixopbi hmciox pasHbie hjih pasHbie npocxpaHcxBCHHbie Hacxoxw 
3y6beB rpe6eH0K. 

CHCxcMa napajuiejibHbix JieHxoHHbix ajieicxpoflOB yiipaBJiCHH^ h aaseMJiCHHa 
MO»cex 6biTb Hanecena Ha BTopyio noAnoacicy h noKpbrra paBHOMepHbiM no tojhuhhc 
xoHKHM cjioeM AHSJiCKXpHKa, Ha Koxopbni HaneceHO nepncHAHKyjiHpHo jieaxoHHbiM 
ajieicxpo;^ ynpaBJieHHH h saseuneHun 3y6bH rpeGenoK, napanjiejibHbix npoxjcKCHHOMy 
HCxoHHHKy cBexa, npHHCM sySbJi ynpaBJicHHH 3JieKxpHHecKH coeflHHeHbi c noMombio 
KOHxaKXOB c jieHxoHHbiM sJieKxpoflOM ynpaBJiCHH^, a 3y6ba saseMJieHHH sjieKxpHHecKH 
coe^^HeHbi c noMou^bio KOHxaKXOB c jieHXOHHbiM 3JieKxpoAOM saseMJieHHJi, npn axoM 
Topmii 3y6beB ojvHoro UHKcejiH pacnojioKCHw c 3a3opoM nanpoxHB xopuoB 3y6beB 
Apyroro HHKcejM, npHHCM 3y6bH noKpbixbi xohkhm samnxHbiM jtuiSJieKxpHHecKHM cjiocm c 
peryjHipyeMbiMH sjieKxpHHecKHMH cBoitcxBaMH, HanpHMcp, 3jieKrpHHecKofi 

npOBOAHMOCXbK) HJIH jEmSJieKipHHeCKOfl npOHHUaCMOCXblO. * 
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CHCTCMa H3 napajuiejiBHMX jieHTOHHMX sjieicrpoAOB ynpasjieHiw h saseMJieaiM 
MOMcex 6fcrrb HaHecena Ha Bxopyio noAno)KKy h noKpfcrra pasHOMepHbiM no TOJimHHe 
TOHKHM cnoeM flpsjieicrpHKa, Ha KOTOpOM pacnoJio3KeHbi sySbH aaaeMJicHHa rpe6eHOK, . 
coeOTHCHHbie 3JieKTpHHecKH c noMombK) KOHxaKxa c JICHTOHHWM 3JieKTpoAOM aaseMJieHH^! 

H UOKphraie BTOpblM paBHOMCpHBIM no TOJUIUHHe TOHKHM CJIOCM j^HaJICKipHKa, Ha 

xoTopbitt HaneceHbi 3y6BH ynpasjieHHii rpe6eHOK, coeOTHCHHtie 3JieKTpHHecKH c 
noMombio KOHTaKTa c jieHTOHHBiM aJicKxpo^ioM ynpaBJieHHH, npn 3tom b KaMc^oM nHKceJie 
Topiibi 3y6beB pacnojio^ceHu nanpoinB npoMexcyrKOB Mew^y xopuaMH 3y6beB coceOTerp 
nHKcejiH. 

3jieKrpoonTHMecKHit npeo6pa30BaTejib Moacex co^ep^Kaxb M cipoHHbix 3JieMeHT0B, 
KayKjif>m H3 Koxopbix coctoht h3 nexHoro KOJiHHecxBa npnsM, pacnoJioaccHbi b o^hoh 
njiocKOcxH B BHfle jiHHeiiHoit Maxpniw, npHHCM pasMemeHHbie b napajuiejibHbix 
nJiocKOCXHX HJiH B ofl^oU HJiocKOCXH nepBbie H nocJie^HHe CBo6oAHbie KaxexHbie 6oKOBbie 
rpaHH crpoHHbix 3JieMeHTOB o6pameHbi k MaxpHi^aw H3 M OOTouBexHbix, xpexuBexHbix 
Hjm MHoroiiBexHKK ocBexHxejieii h M oj^HOUBexHbix, xpexuBCXHWX hjih MHorouBCXHbix 
BH3yanH3axopoB cooxBexcxBeHHO. 

KpOMe xoro, ycxpottcxBO BocnpHaxHJi momccx 6brrb BbinojiHeno b BH;ie 
npospaHHoro hjih MaxoBoro, hjih cBexonyBCXBHxejibHoro, hjih xenjiOHyBCXBHxejibHoro 
Maxepnajia, H noMen^eno nocjie MaipHUbi BH3yaJiH3aTopoB Ha rjia3H0.S onxHH.ecKofi och. 

3jieKXpoonTHHecKHi! npeo6pa30Baxenb Moacex co^ep^caxb owh cxpoHHwfi 
MO^O^jiflxop, KpacHBiH, 3eJieHbifi H CHHHii ocBexHTejuiy cooxBexcxByiomHe hm no usexy .xpH 
ycipoitcxBa ynpasjienHH, sjieicrpHHecKH coej^HHeHHbie Bbixo^aMH c ubctobum 

KOMMyraXOpOM, nOAKJIlOHeHHblM OJWHHM CBOHM BblXOAOM K CXpOHHOMy MOAyjMxopy, 
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XpCMH BblXOA^MH - K TpCNt BKJIIOHaeMBIM HM nOCJieWBaTCJItHO OCBeTHTCJIKM, a HeXBepTEIM 
BbDCOflOM - K CpejlCTBy CKaHHpOBaHHH, npH 3T0M Ha FJiaBHOfi OnXHHeCKOfi OCH 

nocneAOBaiejiBHO pacnojioMccHbi KpacHufi ocBerHxenb, nepBoe AHxpoHHHoe 3epKajio, 
nponycKaiomee KpacHBifl cbct h oxpaacaiomee seneHbifi cbct, pacnojiOMceHHoe noj^.yrjiOM 
45 rpaj^ycoB k rjiasHOH onraHecKoM och h aejienoMy ocBerHxejuo, Bxopoe jotHxpoHMHoe 
sepKano, nponycKaiomee Kpacmait h . sejicHui! cbct h OTpajKaiomee chhrK cbct, 
pacnojio^cHHoe no;^ yrjiOM 45 rpa^ycoB k rjiaBHofi onxHHecKoft och h CHHCMy 
ocBCTHTejuo, npH OTOM KOJUiHHeapHBifi noTOK H3JiyHeHHH OT Bcex Tpex uBexoB najtaex 
nepncH/oiicyjiHpHO h nocjieAOBaxejibHo bo BpeMeHH Ha nepsyK) cBo6oAHyio rpanb 
crpoHHoro dneMenxa, npH 3T0M cxpoHHwfi MOAyJMXop HMeex ucpnoji paccxanoBKH nap 
3y6beB ynpaBJieHHH h aascMJienHH T^yQ, onpeAejiaeMMfl jvm HaHMenbiuefl AnHHbi bohhw 

CSera no ^OpMyJie X ^ < V 2 A, cbcto min / a pacx max, roe a pa«c max- HaH6ojibmafl 

pacxoAHMOcxb HSJiyHCKHH cpe^ KpacHoro, sejienoro h CHHero ubctob, npH 3xom pasMep 
HenpospaHHofi BHsyajiHSHpyiomeH wia4>parMbi onpejo^eJiHexca h3 ycjioBHfl. nepeKpbrrHfl 
HyjicBbix nopjij^KOB Bcex xpex ubcxob, a Hanpa^enHe na sjieKxpo^ax ynpaBJieHHA 
cxpOHHoro MOflyjiaxopa ^opMHpyex Heo6xoOTMyK) rJiy6HHy pejibe4)a axw Ka^cAoro uBexa. 

KsGRff^ cipoHHbid sJieMCHX MO»cex coAepHcaxb coeAHHennbie ajiCKxpHHecKH c 
qBexoBbiM KOMMyxaxopOM xpn cxpoHHbix MOAyJiatopa c xpeMH pasjmHHbiMH 
npocipaHCTBeHHBiMH nepHOA^MH , A<3 , Xb paccxanoBKH nap syGbes ynpaBJicHM h 
sascMJieHHH, cooxBexcxByiomHMH KpacHOMy, senenoMy h CHHCMy ocBcxHxejiaM, npHHCM 
xpH cxpoHHHX MOAyJUixopa, BKJnoHaeMbie nocjicAOBaxejibHo bo bpcmchh, pacnojioaccHM 
na rjiasHoft onxHHCCKoii och xaK, hxo cxpOMHbie MOAynnxopu c GonhujcA jcuiHHoit bohhh 
pacnoJio^enu Ha 6ojiee AaJibHcil rpann ox $ypbe-o6beicxHBa. 
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Ka«fl6ifi cipoHHua 3:neMeHT MOHcer co^iepxa-n, rpn BKJiioHaeMMx oflHOBpeMCHHO 
CTpoqH£K MOiQrjiflTopa, HaHeceHHKK B BHwe xpex oBeroBBK ceiotfiii ua. o^ay. wm 
HecKojibKO nmoxeHysHBix ipanefi, npH 3tom KaxcaHfi hs MOflyjwropoB HMeer ajm 
Ka»cAoro iiBCTa cooTBercTsyiouuifi nepnofl paccraHOBKH nap 3y6i,eB ynpaBJienHfl h 
saaeMJieHiw X^ye, npH 3tom xpH ocBexHxejM pacnojioaceHH napanjiejibHo apyr flpyry, a 
CBeroBoe HSJiyneHHe cooxBexcTByiomero UBera nonanaer nepnenwHicyjwpHo nepBoft 
.CB060AH0M ipaHH Ha cooraexcTByiomyK) useroByK) cckuhio cipoHHoro Moj^yjwxopa, npH 
3T0M cBeroBoe mayHCHne c 6ojiBmefi j^yiHHOft bojihu HanpaBJueiCH b cexmno, 
OTcroamyio Ha 6ojiBraeM paccroflHHH ox 4>ypi.e-o6i.eKTHBa, npH axoM HenpoapanHaa 
BH3yanH3HpyK>maa OTa^^panwa nepcKpHBaer (nponycKaer) HSJiyneHHe nyjieBoro nopjuwa 
Bcex Tpex HBCTOB, a ipn ycrpoiicTBa ynpaBJieHHH coeflHHCHH sjieicrpHHecKH co 
cpeflCTBOM CKaHHpoBaHHa cxpoKH, c xpcMH ocBCTHxejiaMH KpacHoro, senenoro h CHHero 
HBeroB H c cooxBercxByioimiMH itBeroBbiMH ceiam^H cipoHHoro MOflyjwxopa. 

.3y6bx -rpeSeHOK Moiyr 6mxi, saKpHXBi ciuiomHbiM tohkhm AHaJieKxpHHecKHM 
aepKanoM, oxpaacaiomHM caex cooroexcxByiomefi flJiHHti bojihh b cipoTOOM MOj^yjWTOpe, 
iipH 3TOM nepHOfl paccxaHOBKH nap 3y6BeB ynpaBjicHHa h saseMJicHHa A^ye Bbi6Hpaexca H3 
ycjioBHx X aye < 2 Xa>ei»/ o pacx, npHMBM npospaHHufi ajieKiponpoBojoauiHii cjiofi HaHecen 
Ha npospaHHyio nowioxocy, BunoJiHeHHyio b BHfle npo3paHHofi njiocKonapajuiejibHoiS 
nnacxHHM, npH 3tom HSJiyneHHe ox ocBexHxejui HanpasjieHo no« yrjioM MCHbuiKM 90 
rpaflycoB k njiocKonapannenbHoe roiacTHHe, npospaqnoMy ajieKxponpoBOAamewy cjioio, 
npospaHHOMy rejieo6pa3HOMy cjioio, BOSflyuraoMy 3a3opy, h noa yrjioM CwJiMnHM 90 
rpwcoB nocne ero oxpaaceHHfl ox AHajiempHHecKoro sepxana k BOSflyniHOMy sasopy. 
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npo^aHHOMy rejieo6pa3HOMy cjioh>, npospaHHOMy aJieioponpoBOflameMy cjiok), 
luiocKonapaiuejiBHofi luiacTime, BHsyajiHsaTopy h ycipoiicTBy BocnpHOTHfl. 

OcBeTHTera. mohcct 6wTb BHnojmeH b BHfle BxojqHoro CBeioBOJiOKHa mm hx 

MaTpHKM, C OmoA CTOpOHia nOAKJUOMeHHUX K MOHOjqpOMHOMy HJIH nOJIHXpOMHOMy 

JiaaepHOMy cBexoBOMy HcroHHHKy HH^opMaimn, c jtqjyroft cxopoHW onuiMecKH 
coeAHHeHHBix c ia>;uiHMaTOpoM, BuxoAHaa njiocKOCTb Koroporo oimniecKH conp^eHa co 
cBo6oAHofi Kaxeraofi Gokoboh rpaHbio nepBoi! npHSMH, npH otom Ka»«oe cbctobojiokho 

OnXHHeCKH KOHTaKTHpyer C OAHHM HJIH HeCKOJIBKHMH nHKCeJISMH CTpo^oro 

MOflynaropa, a CBo6o«Haa Kaxeraaa 6oKOBaa ipaHB nocjieflHeft npHSMw conpajKCHa c 
OflHHM HJIH MarpHueft BH3yajiH3aTopoB, npHqeM HenpospaMHaa BHsyajiHsnpyiomafl 
flHa^pama coaepHCHx oflHo hjih MaxpHuy OTBepcroi! c pasMcpoM, nponycKaioumM 
HyjieBofl nopsAOK m^paKwm cBera, ynpaBaacMoro sjieKipoflaMH nHKcenefi, npH otdm na 
rjiasHofi onTHqecKofi och Ha paccroxHHH MeHtme 4»oKycHoro nocne aroro oTsepcTHH 
pacnoJioaceH o6BeKTHB, 4»OKycHpyiomHfi CBex aa BwxojciHoe cbctobojiokho, 
noflcoewHeHHoe c i^yrofi cropoHM k ycrpoflcxBy perHcrpaimH CBeroBoiS HH^opMauHH, 
npHHm Ha Bce crpoHHbie MOflyjMxopH nom&rcsi cnniajiBHoe HanpaaceHHe CHHxpoHHO 

HJBI B Tpex4)a3HOM, HJIH MHOro4>a3HOM BpeMCHHOM peHCHMC, AOCTaTOHHOe flflS COSAaHHfl 

omHMajibHofi rjiy6HHBi ^aaoaofi MOflyjwimH, paBHoit 4,82 paanaH (nojiHHii paawax 
$a30Boro CHHycoHflajiBHoro pejibe4)a), npn stom ycipoficxBO peracxpaiwH CBeroBoii 
HH4>opMauHH ajieKipmecKH conpac»ceHo c ocBeniTejieM. 

OcBCTHTejit Moacex Obitb bbuiojihch b bh^c bxoahofo CBeroBOjioKHa hjih hx 

MaipHOH, C OflHOfi CropOHM nOflKniOHeHHHX K MOHOXpOMHOMy HJIH nOJlHXpOMHOMy 

JiasepHOMy CBeroBOMy HcroHHrncy HH^opMaiiHH, c flpyroft cxopoHbi on-nmecKH 



15 



COeflHHCHHMX C KOJUIHMaXOpOM, BblXOOTM nJlOCKOCTB KOTOpOFO OnXHHeCKH COnpaJKeHE CO 

CBo6oAHofi KaTeTHoii 6oKOBoji ipaHbio nepBoft npH3M£i, npH 3k>m xa^cAoe (seroaojioKHo 
oinHHecKH KOHraKTHpyer c oahhm hjih HecKojitKHMH nHKceaawH cipoiHoro MOflyjiaxopa, 
a CBodomax Kaxeraaa 6oKOBaa ipaHB nocjieflHeii .npH3MW conp»KeHa c oahhm hjih 
MaTpH^eft BHsya/rasaropoBi, npHHCM HenpoapaHHaa BHsyajiHSHpyiomaH ^ma^pama 

COflepJKHT OmO hjih MaipHIQ' OTBCpCTHfl C paSMCpOM, HponyCKaiOmHM HMyHCHHe 

nepBoro hjih hhoto BHcuiero nopjvuca AH^jpaiomH cBera, ynpaBJweMoro aneicrpoflaMH 
DHKcejiefi, npH axoM BHsyanHsaxop ajm rnxmro cxpoMHoro MoayJWTopa BMnojmeH xaic, 
lit) npoTHB jcasyioro OTBepcnw pacnojiojKCH o6teKTHB, ^KycHpyiomHfi cbct na 
BMXo^oe CBexoBOJioKHO, noflcoeflHHeHHoe c flpyroii cxopoHM k ycrpoficTBy 
peracrpai^HH CBeroBofi HH^opMaiWH, npnieM na see cipoTOue MOflyjiOTopw noflaerca 

CHTHajIbHOe HanpfflKCHHe CHHXpOHHO HJIH B Tpex4)a3HOM, HJIH MHOro$a3HOM BpeMCHHOM 

pejKHMe, flocTaroHHoe fljw cos^aHHa onraMajiBHoii rjiy6HHH 4>a30Bofl MOflyjiaimn, paBHog 
4,82 paAHBH (nojnuifl pasMax ^asOBoro CHHycoBwajiBHoro pejite^a), npn ^tom 
ycTpoficTBo peracrpaiiHH cseroBOH HH4>opMaHHH ajieKxpHHecioi conpaaceno c 
ocBeTHxejieM. 

npejinoHTHTeJibHO ocBCTHTeni, pacnojiOMcen noa yrjioM MeHbuiHM 90 rpaflycoB, a 
ycipoficTBO BocnpHiiTHJi pacnojioHceno non yraoM 90 rp^coB k nepBofi cBo6oflHo« 
KaxeiHoM 6oKOBoii rpann npnsMM cipoTOoro ajieMCHia, a Macn. BHsyajiHsnpyiomeii 
flHa4>parMW, nepeKpHsaiomaa cbct HyjicBoro nopiwca AH*paiamH, noKpura aepKajioM h 
pacnojiowena napajuiejiBHo nocjicOTeii cBo6oflHofi Kaxeraoi! rpaHH npHSMW cxpoHHoro 
aJieMCHxa, npn 3tom co ciopoHH BHsyajiHanpyiomefi maxjfparMU, ne noKpHioft 
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sq^KanoM, pacnojio^eno ' Biopoe ycrpoiicTBO BocnpHKnia hjih cBcronorjiomaiomee 
ycxpoHCTBO. 

B OJ^HOM HJIH HeCKOJlBKHX CTpOHHBIX MO^^yJWTOpaX B CTpOHHOM ajieMCHTe 3y6i>a 

rpe6eHOK Moiyr 6hirb aaKptrrbi cnJioinHKUVf tohkhm msnejcrpmecKHM sepKajiOM, 
OTpancaiomHM cbct cooxBercxByiomefi ff^mu bojihbi, a oAHa hjih Bce cBo6oAHi>ie ox 
cxpoHHbix Mo^jiKTopoB rHnoxeHysHbie ipaHH npnsM Moiyr Sfcixb noiqpsjxbi sepKanoM. 

IIocjieAHHH CBo6oAHaH KaxexHaa ipaHb npnaMbi cxpoHHoro MOAy-^xopa MO^cex 
6bixb noKpbrra sepKajioM. 

rejieo6pa3Hbm cjioii jui5i 3JieKTpoonxHMecKoro npeo6pa30BaxejiH npe^cxaBJiaex 
C060M npo^QHEcx BsaHMOAeMcxBHA ia>MnoHeHxoB reJieoSpasHoil komhoshkhh, BKJiiOHaiomeM 

nOJIHBHHHJICHJIOKCaH 4)OpMyJIbI (CH2=CH)3SiO[(CH3)2SiO]mSi(CHT=CH2)3 c . 

MOJieKyjispHOj^ Maccoii 10000-16000 h BJiSKOcxbio 800-1000 Ccx, ojiHrorHApHACHJiOKcaH 
4)opMyjibi (CI^3SiO[(CH3)2SiO]CH3SiO(H)]Si(CH3)3 . KaK cinHBaiomHa areHX, c 
coAep^aHHejM rHflpHflHbix rpynn ox 10-15% h BHSKOcxbK) 50-100 Ccx, 
noJiHMexHJiCHJiOKcaHOByio ^chakocxb ^opMyjiu (CH3)3SiO[(CH3)2SiO]Si(CH3)3 KaK 
nJiacxH(^HKaxop c BA3KOCXbK> 5-20 Ccx, 0,1% pacxBop njiaxHHOxJiopcepoBOAopoflHofl 
KHCuoxbi B opraHHHecKOM pacxBopHxejie hjih ee KOMiuieKc c xexpaBHHHJicHJiaHOM kbk 
KaxajiHsaxop oxBepHc^eHHa, npn cjieflyiomeM cooxHomeHHH KOMnonenxoB (Mac. h): 

nOJIHBHHHJICHJIOKCaH — 100, OJlHFOrHApHACHJIOKCaH - 15-25, nOJIHMeXHJICHJIOKCanOBafl 

^saamoiyth - 150-300, 0,1% pacxBop ^JIaxHHOXJIopcepoBOJ(opo;^]oit KHCJioxbi b 
opraHHHecKOM pacxBopnxejie hjih ee KOMiuieKC c xexpaBHHHjicHJianoM — 0,3-2. 

Cnoco6 npHTOxoBJieHHH rejieo6pa3Horo cjioh msi sjieKxpoonxHHecKoro 
npeo6pa30BaxejiH BiaiiOHaex cMemeHHe 100 Mac. h nojiHBHHHJicHJioKcana ^opMyjibi 
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(CH2=CH)3SiO[(CH3)2SiO]mSi(CH=CH2)3 c MOJieKyjwpHofi Maccofl 10000-16000 h 

BH3K0CTBK) 800-1000 CCT H 15-25 MaC. H OJIHTOFHApHACHJIOKCaHa ^opMyjibi 

(CH)3SiO[(CH3)2SiO]CH3SiO(H)]Si(CH3)3 c co^epxcaHHeM rajipnmhDC rpynn ox 10-15% 
H Bfl3KocTbK) 50-100 CcT H BBcjieme nocjie nepeMeniHBaHHa 150-300 Mac. h. 
noJiHMeTHJiCHJiOKcaHOBOH acHwocTu c B^KOCx&K> 5-20 CcT ^opuyjihi 
(CH3)3SiO[(CH3)2SiO]Si(CH3)3, j[io6aBneHHe nocne noBxopHoro nepeMeuiHBaHHH 0,3-2 

Mac. H. 0,1% paCTBOpa ^JIaTHHOXJ^OpcepOBO;^OpOW^Oi^ KHCJIOXbl B OpraHHHCCKOM 

pacTBOpKiejie hjih ee KOMiuicKca c xexpaBHHHJiCHJiaHOM, npH 3TOm noJiyHCHHyio 

KOMnOSHUHK) nepCMeiHHBaiOT H HaHOCJIT paSHOMCpHBIM no TOJimHHe cjioeM Ha 

npospaHHbiM aJicKxponpoBOAaiuHH cjiofl nocjie OKOHqaHH^ nepeMeuiHBaHHH. 

KoMnosHUHK) npej^noMTHTCJiBHO HanocHT Ha npospaHHbiit aJieKxponpoBO^flumii 
cjiOH Hepea 1-20 MHHyr nocjie oKOHHaHHH nepeMeuiHBaHHH. 

HaHeceHHe cjioh npeAnoMTHTejiBHO ocymecTBJwiar nocjiejuoBaTenbHbiM hojihsom 
oworo HJIH HecKOJibKHx AonojiHHxejibHBix cjiocB rejiH Ha nepBtifi hjih npeAWflyiUHH 

CUIHTKllt H OXJiaSKAeHHUH CJIOH rCJIH, 

B flpyroM BapHBHTe H3o6peTeHH>i cnoco6 npHroxoBJieHHfl reJieo6pa3Horo cjioh msi 
3JieKTpoonTHHecKoro npeo6pa30BaTejui BKjuoHaer cMemeuHe 100 Mac. h 
noJiHBHHHJiCHJiOKcaHa 4)opMyjiH (CH2=CH)3SiO[(CH3)2SiO]mSi(CH=CH2)3 c 
MOJieicyjiflpHoii Maccofi 10000-16000 h bh3kocti>k) 800-1000 Ccx h 15-25 Mac. h 
ojiHToraflpHflcHjiOKcaHa 4>opMyjiH (CH)3SiO[(CH3)2SiO]CH3SiO(H)]Si(CH3)3 c 
coAepxcaHHCM raApH^Hbix rpynn ot 10-15% h bhskoctbio 50-100 Ccr h BBC^eHHe nocjie 
nepeMemHBaHHfl 150-300 Mac. h. noJiHMerHJiCHJiOKcaHOBdH xchakocth c BHSKOcrbio 5-20 
CcT *opMyjiBi (CH3)3SiO[(CH3)2SiO]Si(CH3)3, flo6aBJieHHe nocjie noBTopHoro 



18 

nepeMeniHBaHHH 0,3-2 Mac. h. 0,1% pacTBOpa lUiaxHHOXJiopcepoBOAopoj^Hoit khcjiot&i b 
opraHHHecKOM pacTBopHrejie Hjm ee KOMiuieKca c TerpasHHHJiCHJiaHOM, npH 9tom 
noJiyqeHHyio KOMno3imHio nepeMeiuHsaiOT h nanocsn pasHOMepHbiM. no xoJimHHe cjiocm 
Ha npospaHH&ifi sjieicrponpoBOAHmHii cjiott nocjie okohhbhwi nepeMemHsaHHii, saxeM 
noKp&iBaKxr AonojiHHxejiBHOH imacxHHOii c onxKHecKH njiocKOfit nosepxHOCXBio, a 
TOjmtHHy rejieo6pa3Horo cjioa BBipasHmaioT c noMou^^io rjiasHBix cneiicepoB, 

nOMemeHHBIX Me^K^ npOSpaHHBIM 3JieKTponpOBOAHmHM cjiocm H AOnOJIHHXejIBHOlt 

naaicxHHOH, saxcM nojiyHfeHHyio KOHCipyicmiio noMcmaiox b xepMOuiKa^) h- BBiAep>KHBaioT 
npH xcMnepaxype 70-90 rpaflycoB UfijihCHH b xeHCHHc npH5jiH3HxejibHO 2-4 nacoB, aaxcM 
oxAcjunox ^lonojiHHxejiBHyio njiacxHHy, a rejieoGpasHiaH cjioii noKpbiBaiox Bxopofi 
noAno3iCKDH c HaHCceHHBiMH H9 Hee 3JieicxpoAaMH ynpaBJicHHH h saaeMJiCHHH h saKpuxbix 

XOHKHM AHdJICKXpHHCCKHM SamHXHBIM CJIOCM, npHHCM SaSOp BblCXaBJIAlOX 

AonoJiHHxejiBHBiMH CHcficcpaMH, GojibiiuiMH, HCM TJiaBHbic cncilcepjEa. 

HaHcceHHC cjioh npej^noHXHXcjibHO ocymecxBJWiox nocjie/j^oBaxcjibHbiM dojihsom . 
oworo HJiH HCCKOJibKHx AonojiHHxejiBHUx cjiocB TGjisi Ha HcpsbiH HjiH npcj^bij^ymHii 

CmHXBIH H OXJia^CHHblH CJIOft FCJIH. 

KpoMc xoro, sasop npcAnoHXHxeji&HO BucxaBJiAiox rnasHbiMH cnettcepaMH nocjie 
nojiHoro cmHBaHHfl, ycaAKH h oxnanQ](eHiui rcjia pp KOMHaxHoit xcMnepaxypbi. 

^onoJiHHxejibHyio njiacxHny npcAnoHXHxcjibHO noKpbiBaiox aHXHaAresHOHHBiM 
cjiocM, B KanecxBc aHXHaAresHOHHoro cjioh npewoHXHxenbHO Hcnojibsyiox noBcpxHocrno - 
aiciHBHoe BcmecxBO, nanpHMcp, cyjib^anoji. 

IQ}OMe xoro, AonojiHHXCJibHyio nJiacxHHy Moryx o6pa6axbiBaxb nJiasMCHHbiM hjih 

HHbIM OHHmaiOmHM oGjiyHCHHCM. 
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B jipyroM BapHaH-fe HsoGpereHHJi cnoco6 npHroTOBJieHH^ rejieodpasHoro cjio^ jmn 
aneicrpoonTHHecKoro np6o6pa30BaTejiH BioiiOHaeT CMeuieHHe 100 Mac. h 
nojiHBHHHJiciiJioKcaHa ^opMyjiw (CH2=CH)3SiO[(CH3)2SiO]mSi(CH=CH2)3 c 
MOJieKyjiflpHOH MaccoM 10000-16000 h B^ioxrrBK) 800-1000 Cct h 15-25 Mac. h 
ojiHrorH;^pH;5CHJiOKcaHa ^ppuyjibi (CH)3SiO[(CH3)2SiO]CH3SiO(H)]Si(CH3)3 c 
coAep^aHHCM rflmpHWBix rpynn ox 10-15% h BKSKOCTbio 50-100 Cct h BBCAeHHe nocjie- 
nepeMeuiHBaHHA 150-300 Mac. m. noJiHMerojicHJioKcaHOBOH 3kh;xkocth c bhskoctbio 5-20 
CcT 4>opMyjiw (CH3)3SiO[(CH3)2SiO]Si(CH3)3, wSaBJieHHC nocjie . noBxopHoro 
nepeMemnBaHHA 0,3-2 Mac. h. 0,1% pacxBopa njiaxHHOXJiopcepoBOAOppAHOH khcjioth b 
ppraHHHecKOM pacTBOpHxeJie hjih ee KOMiuicKca c TexpaBHHHJiCHJiaHOM, npn otom 
nojiyHCHHjoo KOMnosHUHio nepcMeiuHBaiOT h HaHoorr paBHOMcpH&iM no TOJimnne cjioeM 
Ha npo3paHHBiH dJieicrponpoBOiZ^iUHii cjiofi nocjrie OKOHHaHHH nepeMCiUHBaHHA, sarcM 

nOKpBIBaiOT AOnOJIHHTejIBHOtt lUiaCTIIHOd. C OnTHHeCKH nJIOCKOfi nOBepXHOCTBK), a- 

TOjnuHHy rejieo6pa3Horo cjioh BBipaBHHBaioT c noMomBio rjiasHBix cneilcepoB, 
noMemeHHBix Me^K^y npoapaHHBiM aJieicrponpoBOAflmHM cjiocm h AonojiHHTejiBHoil 
njiacTHHott, sareM nojryHeHHyio KOHcrpyicuHK) noMcmaiOT b TepMoiUKacI) h BbiAep>KHBaioT 
npH TeMnepaType 70-90 rpa^ycoB I][enBCHH b xeneHHe npnGnmHrejiBHO 1-2 nacoB, saTeM 
oxjia^aioT JD^o KOMHaxHoM TeMnepaxypLi, nocjie nero otacjihiot AonojiHHTejiBHyio 
njiacTHHy, sareM rejieoGpasHBiji cjioh, pacnojio^eHHBiii Ha npospaHHOM 
9JieKTponpoBOAHmeM cjioe, CHOBa noMeiaaKyr b TepMomxa^) h BBiAep^BaioT npH 
xeMnepaxype 70-90 rpa^ycoB U^cjibchh ao nojiHoro ciuHBaHHJi rejM b xeneHHe 

IipH6jIH3HXeJIBHO 1-3 HaCOB. 
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HaHeceHHe cjioh nj^eAnoHXHTejiBHO. ocymecTBJi»OT liocjieAOBa'rejibHBiM hojimbom 
OAHoro HJiH HecKOjibKHX AonoJiHHTejibH&ix cjioeB rejw na nepaBiii hjih npeAWflyiUHfi 

CIOHTblH H OXJiaHCaeHHblH CJIOfl rcjM. 

KpoMe Toro, sasop npej^noHTHxejibHO BbicraBJiflKyr rjiasHsiMH cneiicepaMH nocjie 
noJiHoro cniHBaHHH, ycajtucH h oxnasKmnnH rejM flp KOMHaTHOH TeMnepaiypbi. 

T^onojmiiTejibHyio luiacTHHy npej^noHinTejiBHO noKpbiBaioT aHTHaAresiiOHHbiM 
cjioeM, B Ka^ecTBe aHXHa^esHOHHoro cjioh npeAnoHTuxejibHo HCirojibsyiOT noBepxHocxHO 
aicTHBHoe BeiaecTBo, HanpHMep, cyiib4)aHOJi. 

KpoMe Toro, AonojiHHTejibHyio njiacTMHy Moryx oSpaSaxbiBaTb luiasMeHHbiM hjih 
KHbiM OMHmaiomHM o6jiyMeHJHeM. 

KoMno3HmiH flJM ocymecTBJieHHH cnoco6a H3roTOBJieHHa rejieoSpasHoro cjioa jeuih 
sjieKipoonTHHecKHx npeo6pa30BaTejieH no HacxoameMy H3o6pexeHHio co;oiep»CHX 
nojiHBHHHJicHJioKcaH 4)opMyjiM (CH2=CH)3SiO[(CH3)2SiO]„Si(CH=CH2)3 c 
MoneKyjMpHofl Maccofi 10000-16000 h Bfl3KocxbK) 800-1000 Ccx, ojmrorHApHACHJioKcaH 
*opMyjiH (CH)3!SiO[(CH3)2SiO]CH3SiO(H)]Si(CH3)3 Kax crnHBaioiimft arenx, c 
co^epacaHHeM ra^^pHflHbix rpynn ox 10-15% h sasKocxbio 50-100 Ccx, 
nojraMexHJicHJioKcaHOByio HCHwcocxb ^lopMyjibi (CH3)3SiO[(CH3)2SiO]Si(CH3)3 KaK 
nJiacxn4)HKaxop c BH3Kocxbio 5-20 Ccx, 0,1% pacxBop njiaxHHoxJiopcepoBo^opo^^Hofi 
KHcjioxw B opraHHHecKOM pacxBopHxejie hjih ee komiuickc c xexpaBHHHJiCHJiaaoM KaK 
xaxajrasaxop oxBep»«eHHfl, npH cjie^yromeM cooxHomeHHH KOMnoaeHTOB (Mac. h): 

nOJIHBHHHJICHJIOKCaH - 100, OJlHrOFHApHACHJIOKCaH - 15-25, nOJlHMeXHJlCHJIOKCanOBaH 

HOHflKocxb - 150-300, 0,1% pacxBop niiaxHHoxnopcqjoBOflopoAHOH khcjioxm b 
opraniiHecKOM pacxBopnxene hjih ee komdjickc c xexpaBHHHjiCHJianoM - 0,3-2. 
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IlepeHeHb ^myp Hepre^ett. 

Ha Oht.I. noKasaHa AerajiBHaH cxeMa oworo Kanajia ajieiopooiiTHHecKoro 
npeoGpasoBaxejiH. 

Ha OHr.2. noKasana APyxcjioiiHas KOHCipyicuHfl sydbes k aJieicipoAOB ynpasjieHHA 
H saseMJieHHA b Asyx npoeicuHAx. 

Ha OHr.3. noKasana ipexcjioifHaA KOHcxpyKUHA 3y6BeB h ajieicrpoAOB ynpasJieHH^ 
H 3a3eMjieHHH. B ;^Byx npoeKUH^x. 

Ha OHr.4a h 4b noKasan npHMep myx BapHaHTOB 4>parMeHT0B MaTpauubi h3 M 

CTpOHHBlX 9JieMeHTOB, KSOaQm^ H3 KOTOpblX COCTOHT H3 OTyX npH3M, y KOTOpBIX ^6 

CBoSojQH&ie KaTeTHbie rpaHH pacnojioHceHH b napanjiejibHBix njiocKocxHX. B nepBOM 
^parMCHTe Ha Oht. 4a ocBerHxejiB HMeer jihrsobbiA pacxp, ^OKycupyioum^ cbct Ha 
Bii3yajiH3HpyK>iiiyK> 3acjiOHKy. Bo BxopoM 4>pdrMeHTe Ha Oht. 4 b jihh30bbih pacrp bbcach 
B BH3yajiH3aTop, a ocBeTHTejiB HSJiynaer napajuiejiBHBiii CBcroBOii noTOK, najiaiomHtt na 
nepBBie CBo6owBie KaxernBie 6oKOBBie rpann. 

Ha OHr.Sa h 5b noKasan npHMep jE^syx ^parMGrnxys MarpHUBi ,H3 M .cxpoHHBix 

SJieMeHTOB, Ka^BIH H3 KOTOpBIX COCTOHT H3 HCTBipCX npH3M, y KOTOpBIX ^6 CBo6oAHBie 

KaTCTHBie rpaHH pacnojioTKCHBi b oahoM hjiockocth. B nepBOM 4>P^™6HTe Ha Onr. Sa 
ocBCTHTCjiB H BH3yajra3aTop HMeioT jransoBBie pacxpBi, cobmcctho c|)OKycHpyK)mHe cbct 
Ha BH3yajiH3Hpyiomyio sacjioHKy. Bo btopom ^parMCHxe na Onr. 5b jihhsobbiS pacxp 
ocBexHxejiH 4>OKycHpyex cBcxa na BH3yajiH3HpyiomyK) AHa^par^y. 

Ha OHr.6a-6f noKa3aHBi uiecxB npHMcpoB onTHHecxHx cxeM h sjieKxpHMecKHx 
CBiiseit McsKffy ocBexHxeneM, MOAyJiHTOpOM, ycxpoScxBOM bochphathh h ycxpoficxBOM 
ynpaBJieHHfl. Ha <l)Hr.6a noKa3aHa onxHHecKaa cxeMa c Mo^yiinxopoM, HMeiomHM 
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AH3JieKipHHecKoe aepicano^ Ha OHr.6b noKasaHa onrnHecKaH cxcMa, co^ep^aiuaji ojmy 
npHSMy, Ha Oht. 6c h 6d - w^c npHSMbi, Ha 0Hn 6e - nexbipe npHSMJbi. Ha <I>Hr. 6f 
noKasan npHMep BbmojiaenHH oimiHecKoit cxeMbi c sepKaJiOM, HanecenHbiM aa 
nocjieAHioio cBo6ojjmyK) KaxefHyio rpaHb npHSMBi crpoHHoro Mojsyjixropa. 

Ha Ohf. 7a-7c noKasaiibi ipH Bapuanra ocymecTBJieHH^ crpoHHoro 9JieMeHTa. Ha 
^HT. 7a CTpOHHuif 9JieMeHT HMeer CBoSojmbie rpann b o^HOif njiocKdcTH. Ha ^hf. 7b h 7c 
nepBbie h nocjiejogHHe cboGoahbic rpann B3aHMHO nepneH^HKyji^pHbi, npHHCM Kanc^iii 

CipOHHblH 3JieMeHT HMCeT HO TpH CTpOHHblX MO^JIflTOpa, paCHOJIO^eKHblX Ha 

rHHOTCHysHbix rpaHflx. 

Ha OHr.8a-8d noicaaaHbi Merbipe npHMcpa ixBetHbix npoeicropoB co cTpoHHOil 
passepTKofi. Ha Oht. 8a h 8b peannsoBaHo nocjieAoaaTejibHoe cjioKCHHe ubctob c 
noMombio oii^oro h xpex cipoHHbix MOiQ^jusropoB cooTBercTBeHHO, Ha <I>Hn8c noKasaaa 
HSBCCTHaH oimiHecKaa cxeMa cjio^cchhh ubctob na dKpane c HcnojibsoBaHHCM 
AHxpoHHHbix sepKaJi, Ha Ohf. 8d noKasan oahh H3 BapHanroB ocyH^ecxBJieHMJi 
HacTOJimeFO H3o6peTeHHH c napajiJiejibHUM cno^eHHCM i^eroB 6e3 HcnojibSOBaHHs 
OTTxpoHHHbix aepKaji. 

Ha Oht. 9 noKasana npHHimiraanbHaH KOHcrpyicuHH CBcxoBOJiOKOHHoro 

BblKJHOHaTeJIfl C XpCMH CXpOHHblMH MO^Qm^TOpaMH. 

Ha Ohf. 10a h 10b noKasaHbi otc xapaKxepHbie ocuHJijiorpaMMbi oGpasoBaHH^ h 
crapaHHH pejibe^a A(t) npH BosAeitcTBHH sjieicrpHHecKoro HMnyjTbca Uj. Ha $Hr. 10a 
AnHxejibHOCTb sjieicrpHHecKoro HMnyjibca paBHa 1 mkcck, na ^ur. 10b - 2 mkcck. 
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Ha Ohf. 1 1 noKasaaa omnHecKaa cxeMa pacnera OOTOuBCTHoro cxpoHHoro 
3JieMeHTa c my^H npmuaMR. 

Ha OHr.l2 noKasaaa pacHeTHafl cxcMa joyiH TpexuBexHoro cxpoHHoro ajieMCHTa c 

HeX&ipBMH npH3MaMH H HOCne^lOBaTejIBHblM CJIO^KeHHCM UBCTOB. 

Ha Oht. 13 noKasaH cnoco6 ({^opMHpoBaHiifl rejieo6pa3Horo cjioa c noMomBio 
rJiaBHBDc cneMcepoB. 

Ha Ohf. 14 noKasaH cnoco6 c6opKH crpoHHoro MOflyjiaxopa c noMombio 
AonojiHHTejiBHUx cneficepoB. 

Ha Ohf. 15 noKaaaH cnoco6 c6opKH cxpoHHoro MOflyjwxopa c noMombio rjiasHbix 
cnettcepoB GjiaroAapa ycaAKH rejieoGpasHoro cjioh nocjie ero cmMBaHHH. 

CseAeuHH, noATsepx^aiomHe bo3moxchocti> ocymecrBJieuHfl HsoOpereuHH. 

SjieKTpoonTHHecKHfl npeoSpaaoBaxejib (Our. 1-1 5) coflep>KHT nocjie^oBaTejiBHO 
pacnojio»ceHHbie na raasHofi onTHHCCKofl och: ocBerHxenb 1, npospaHHyio noflnoMCKy 2 b 
BHAC npoapaHHoii npH3Mi>i nojiHoro BHyipeHHero OTpa>KeHHHj; crpoHHbiii Mojiynarop 3, 
BHsyanHsaTop 4, ycrpoficTBO BOcnpHurriM 5, a xaxHce ycipoiiciBO ynpaBJieHHH 6,. npHMCM 
CTpoHHbm MOAyjiHTop 3 coflepMCHT HaHeceHHbifi Ha npospanHyio noAnoxcicy 2 npospanHbifi 
^^eKTpo^poBOA9^I^^dB cjiofi 7, noicpbiTbifi npoapannbiM rejieoGpasHbiM cjioeM 8 h cucreMy 
H3 i inxyK napaJiJiejibHbix jicHXOHHbix sjieicrpoflOB ynpaBJieHHH 9 h 3a3eMJieHH)i 10, Hane- 
ceHHbDc Ha BTopyK) noAno»CKy 11 h pasMeuennbix c sasopoM 12 naA npo3paHHbiM 
rejieo6pa3HBiM cjioeM 8 h coeAHnenHbix sjiCKxpHHecKH c ycxpoficxBOM ynpaBneHHH .6, npH 
3X0M cxpoHHuii MO^yJi^op 3 BMecxe c npo3paHHoii nowiOHCKoii 2 cocxasjiflex cxpoHHbiii 
3JieMeHX 13, npHMCM ocBcxHxejib 1 cocxohx H3 nocjieAOBaxejibHO pacnojioKCHHbix na 
rjiaBHOH onxHHecKofi och npoxH»ceHHoro HcxoHHHKa caexa 14 h ocBexHxejibHoro 
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cocxaBHoro o6i.eKTHBa 15, BHsyajiHsaxop 4 BicnioHaeT b ce6a nocjieAOBarcjibHo 
pacnojiojKCHHHe Ha raaBHofl onxHqecKoa och 4)ypi,e-o6i,eKTHB .16 h BHsyajiHSHpyiomyio 
ma^aiMy 17, npHHeM hctohhhk CBera 14 jrojwerca HMnyjitcHBiM wm HenpepBiBHMM, a 
HacTOTa noBTopcHiw HMnyjiBcoB CBera paBHa Hacxore cxpoK ii3o6paweHHJi, npH otx>m 
JieHTOHHHe sjieKxpoflbi 9 h 10 pacnojiojKeHbi napajuiejibHO TOp^eBWM rpaiWM npmma 
nojmoro. BHyrpcHHero orpajiceHHJi ^ pasMeweHU na sropofi noflnowKe 11 b oflHoiS 
luiocKocra H nowonoHeHBi k pasHtiM nojnocaM GjioKa hctohhhkob HanpajKeHHfl CHraajiOB 
28. npH 3TOM ffflu KBJiworo CTpoHHoro nHKcejM 18 JieH TOHHHe 3neKxpom ynpaBJieHHJi 9 
aJieicrpHHecKH .coewiHeHH c nepHojtHHecKoii cxpyicrypoa 3y6BeB ynpaBJiCHiw 19, a 
3;ieiapoflBi 3a3eMjiei«w 10 aneKxpHHecKH coeaHHeHH c nepHOOTiecKofi crpyKiypoft 
3y6BeB saseMJieHHa 20, npH^cM 3y6Ba 19 h 20 BMecre c ajieiapoflaMH 9 h 10 hmciot bim 
myx BcraBJieHHBix apyr b Apyra h HsojiHpoBaHHBix apyr or apyra npoBoaaumx 
ipeeeHOK. npH 3tom 3y6BH 19 h 20 pacnojioaceHBi napajuiejiBHO npoT«KeHHOMy 
HCTOTOHKy cBexa 14, npiraeM jvisi xajKflOH muHhi bojihbi npoTOaccHHoro HCTOHHHxa cBexa 
A. CB«. H ero pacxoflHMocra a pa« (b paflnaHax) b HanpaBJieHHH nepneH^HKyjiapHOM. 
3y6BflM rpeeenoK. nepHo« paccraHOBiCH nap 3y6BeB ynpaBjieHH^i h saseMJienHa 
BBi6HpaeTCHH3ycnoBHa: < V2 XcB«,/apa«. 

B HacToamee BpeMa noasHjracB npoxjraceHHBie hctomhhkh CBera, nanpHMep, 
nojiynpoBOflHHKOBBie jia3epBi, b HacxHocro, bo bccm bh^hmom flHanasone cBerra, 
oSnaflaiomHe tbjiom caexieHHa b 1 mkm, npHMeM hx mouwocib flocraraex flecancoB Barr. 
Hmm «roioxyio» pacxo^HMocxB caexa baojib hhto CBCHenwi, 6jiaroflapH «xoHeHHOciii» 
npofloaBHoro xena CBeneHHa mo«ho c$opMHpoBaxb caeiOBoe HSJiyneHHe ocbcthtcjibhbim 
oOBeimiBOM c ohchb MajiBiM yrjioM pacxo^HMocxH B njiocKocra, nepnenAHKyjwpHOtt 
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npoTaaccHHOMy HCTOHHHKy! npH 3TOM MOKHO flocTOHB OHCHB ysKoro nyHKa ocBemaeMoro 
npocrpaHcxBa. HcnojitaoBaHHe b anajiorax JieHiOHHHX sjieicipoflOB, opHeimipoBaHHMx 
nepnen^KyjwpHo npoTaaccHHOMy HcxoHHHKy caera, npHBOflHx k 6ojibmnM no-repaM 
caera, KpoMe toro, xaKoe pacnojioaKeime aneicipoflOB ipegyer b nojiropa pasa 6ojiBniefl 
npocTpaHciseHHofi Hacxora. Ecjih :^e nH^cMi.ic imKi^ -io ecu. jicHTOHHwe sjieiopoaM 
pacnojiOHora napajwejibHo npoxaHceHHOMy HcroHHHKy Ha ranoTCHyaHoii rpaHH npHSMH, 
TO 3TO npHBeflCT K HCKaxccHHio HH^opMaiwH, BCjieflCTBHc pacT^rHBaHiw omoA CIOpOHM 
JiHHeflKH CHTHanoB H cHcaTHH ^yroiS. 3th HCKaaceHHH Gyflyx yBemiHHBaTbca • c 
yseiHweHHeM KOjm^ecTBa nHKcenefi b cipoKc. BBeflCHHe rpeGeHHarbix 3Jieiapo«OB 
yaejiHTOBaex MyBCTBHrejiBHocTB aanacH h nosBOJiaer yMCHBinHTi. mnpHHy caeroBog 
nnomamcH napajwenBHofi npoTaaceHHOMy HcrowHKy, a raioKe yMeHBuraxB HejiHHeftHMe 
HCKajKCHHa H306pa>KeHHa na SKpaae. HanpHMep, npn 80 ;ihh na mm b rpe6eHHaTOlS 
rapW5Tpe ni^ceM^ HcnojiBSOBan, jipa - flec^'aySteB rpe6eHKH, npn axoM 

imipHHa cBCTOBoft iwomwcH 6yflex paBHa 25-125 mkm cooxBexcxBCHHo. 

B apyroM BapHaaxe ocymecxBJieHHa (Oht. 1) b ocBexHTCntHMfl cocraBHofi 
ogBeicxHB 15 BBCAeH muiHH^qjHHecKHfi oSBeicraB 21, o6pa3yK>ma« Koroporo napa^wejiBHa 
3y6BaM 1 9, 20 rpeSenoK. 

B flpyroM BapHanre ocymecrajieHHfl (OhtJ) BH3yajiH3axop 4 coflep>KHX 
UHJm^opHHecKHfi o6i.eKXHB, o6pa3yK)maa KOTOporo napajwentHa syGb^M ipe6eHOK 

B flpyroM BapHBHTe ocymecTBjieHHa (Oht.I) ycTpoiicrao BocnpHm 5 
coflepHCHT npocKimoHHidi oSBeKiHB 22, cHcxeMy sepxaj, 23, cpe;iciBo CKanapoBaHH^ 
wpoKH no BepTHKanH 24, 3KpaH 25, H^oroff^rmK 26 CKanepa, a ocb cpeflcraa 
CKaHHpoBaHHH HepneBflHKyjwpHa JieHXOHHHM aneKTpoflaM. npHHCM b npoeicuHOHHBifi 
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06l»eK7naB BBC^eH ijropOHAanbHO-UHJniHApHHeCKHtt 06l>eKTHB, npa 31X>M UHJIHHApHHeCKHfi 

o6i>eKrHB HMcex oGpaayiocuyK), napajuieJibHyio sySbHM rpe6eH0K. 

B ApyroM BapHaHTe ocymecxejieHHH H3o6peTCHH^ (Ohf.I) ycTpoftcreo 
ynpaBJieHHfl coctoht h3 ycxpoiicTBa cHHxpoHHsamiH 27, Bwxofl Koxoporo noj^uanoHCH k 
6jioKy 28 HCTOHHHKOB Hanpji^eHHH CHTHajioB, a ero bxoa - k 4>OTOAaT«niKy 26 cKanepa, 
HCTOHHHKa ODopHBix Hanp)meHHH 29, BKjnoHeHHoro MCMCfly npoapaHHwi^ 3JieKT- 
ponpoBO^OfliuHM cjiocM 7 H 3JieKTpo;5aMH saseMJieHHH 10, 6jioKa 28 hctohhhkob 
Hanp^eHHfi cHniajioB, coe^HHeHHiox c i BXOAaMH ajieicrpoAOB ynpaBJieHHH 9 cxpoHHoro 
MOflyjiOTopa 3, HCTOHHHKa Hanpn^eHH^ CMcmcHM 30, . nowJiiOHeHHoro nepes 
ajieKTpiiHecKHit hctohhhk KoppeKimig BpeMeHHoro ^poHxa oGpasoBaHHji pejibe4>a 31 

OAHHM BMBOAOM KOAHOHMeHHbIM BhlBOJiaM rpynnbl HCTOHHHKOB HanpAHCeHHH CHraaJlOB, a 

ApyrHM BUBOAOM - k ajiempoAaM aaseMJieHHH 10, npn 3tom ycrpoftcxBo CHHxpoHHsaiuiH 
27 HMeer wnojiHHxejibHbix BBixo^a, o^h h3 KOTopBix noAKnioHeH k HCTOHHHKy 
CBcxa 14, a ;ipyroH - k cpe^cxBy cKaHHpoBanH^ 24 cxpoKH, a xaiOKe HMeer 
AonojiHHTejiBHBifi BXOA OT 6jiOKa 28 hctohhhkob Hanpj!3KeHHfi CHraajioB, npn 3TOm 
nocjicAOBaTejiBHO c hctomhhkom HanpajKeHHfl CMemcHHH 30 sBe^eH 3JieKTpHHecKHH 
HCTOHHHK KoppeKiwjl BpeMeHHOFO 4^poHTa oSpasoBaHHfl pejibe4)a 31, coe^HHenHMfi c 

yCipofiCTBOM CHHXpOHHSaUHH 27, KOTOpBlH B MOMCHT BKmOHCHHa HMHyJlbCa CHFHajia 

noflaer AonojmHTejiBHoe HMnyjiBCHoe Hanp^^eHHe cMemeHH^ sajoiaHHoi! bo BpeMenn 
^opMM, a K 6jiOKy 28 hctohhhkob HanpxHceHHtt cnniajiOB nojiooiioMeH KOMMyraTop 32, 
nepeKJHOHaioumH nojMpHOCTb CHraajia na ajiCKipojE^ax ynpaBJieHHH h saaeMJiCHiij! no 
sa^aHHOMy npocrpaHCTBeHHO-BpcMeHHOMy saKOHy h coeOTHCHHwiS c ycTpoficxBOM 

CHHXpOHHSaUHH 27, 3jieKTpHHeCKHfi HCTOMHHK KOppCKUHH 31 BpCMCHHOrO ^pOKia 
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oSpasoBaHHH pejiBe4)a nosBtfJifler noB&icHXb SBiCTpoAeficTBHe ycTpoiicTBa, ecjiH na BpeMH 
AeficTBHH 4>poHTa no^pcjnoHHTb AonojiHHTenbHBiS sjieiopHHecKHH HMnyjibc. TepMHH «no 
3aAaHH0My npocipaHCTeeHHO-BpeMeHHOMy 3aKOHy» cjie^er noHHMaxB raicHM o6pa30M, 
HTo, B saBHCHMOcni OT KOHKpeTHoix) npHMCHeHH^ HSoSpereHHA, B OAHHX cnynaxK 
Tpe6yeTCH HSMeHHXB nanp^eHHe ot oj^hofo dJieicrpojoia k /ipyroMy, b ^pyrHX ace cjiynaax 
Hanp)3UKeHHe HSMeHHiOT Ha omou dJieicrpOAe. 

KpoMe Toro, b ycxpoficxBe, H3BecTHOM h3 yposHH xexHHKH, npp3paHHafl noAno:acKa 
npeACTasjifler co6ott OAHHOHHyio npH3My, b ocHOBanHH Koxopoii jichcht np^oyrojiBHBili 
ipeyrojiBHHK. 3to orpaHHHHBaer KOHcrpyKTHBH&ie h SKcnjiyaxamioHHBie bo3mo^octh 
ycipoficTBa, a rascsce orpaHHHHBaer bo3Mo^O£T& pacinnpeHHA ^yHjaxid& ynpaBJiennn 
pejiBe^Hoii sanncBio. noaxoMy b o;moM h3 BapnaHTOB ocjoaecTBJieHH^ Hacrojimero 
H3o6peTeHHH npospaHHaH no^no^KKa BbmojiHCHa b bhac N xpeyrojiBHMX npHSM 33 
(OHr.4-7) c ocHOBaHHeM b bhac npjiMoyrojiBHoro TpeyrojiBHHKa nocjie^oBaTejibHO 

COnpH^KeHHBIX paBHBIMH KaxeTHBIMH 6OKOBBIMH FpaHHMH OOTHHeCKH, HpHHCM Ha BCe HJIH 

HeKOTopMe rHnoTCHysHBie 6oKOBBie ipaHH HaneceHBi cipoHHue Moj^yjiflropbi 3,.npH 9tom 
OAHa KaxexHaa SoKOBax rpaHB nepBoi! npusMhi HMeer CBo6oAHyio noBepxHOcrb, 
oSpan^eHHyio k ocBeTHTCjno 1, h ojopaa KaxerHafl doKOBaa rpaHB nocjieweii npH3MB] HMeer 
CBo6oAHyK> noBepxHOCTb, oGpameHHyio k BH3yajiH3aTopy 4, npHHeM 3th rpann 
pacnojio^eHu nepneHAHKyji^pno rjiasHoii pnTHHecKoii och, npn 3tom cbct ot ocBerHxejM 
1 naAaex Ha Bce nuioxeHysHBie rpann nojoi yrJiOM 6oJiBmHM, hcm yroji nojuioro 
BHyrpeHHero oxpa»ceHHS» a cxpoHHBie Mo;iyjMxopbi 3 hmciox paBHBie hjih pasHBie 
npocipaHcxBeHHBie nacxoxia rpe6eHOK. TaKaa KOHcxpyKUHji iipospanHOH noAno^cicH 
nosBOJixex npHcnocoOnxb onxHHecKHfi npeoGpasosaxejib k xexHHHecKHM peuieHH^, 
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nOA06HBIM np^OTOHHBIM 'onXHHeCKHM CXeMaM, OffjaaKO HMeiOmHM MyBCTBHTejIbHOCTB K 

ajieicrpHHecKOMy CHinajiy npHMepHO b xpn pasa eojituiyio, mcm sjieKxpoonTHHecKHe 
npeo6pa30BaTejiH, paGoraiomHe na npocaer. 

Eme B OAHOM BapHanre ocymecxBJieHHA HsoGpereHHA (OHr.2) chctcm^ 
napajuiejiBHbix JieHTOHHBix ajieiapoTOB ynpasjieHHJi 9 h 3a3eMJieH]iM 10 HaHecena aa 
BTopyio noj[yio»CKy 11 h noKpjbira paBHOMcpHUM no TOJimHHe tohkhm cJioeM 34 
zmajieKTpHKa, na KoxopBiil naHeceHO nepncHOTicyjDipHO JieHxoHHbiM sjieicrpoj^aM 
ynpasjieHHA 9 h saseMJieHHH 10 3y6Bfl 19 h 20 rpe6eHOK, napajuieji&HBix 
npoT^eHHOMy HcxoHHHKy cBera 14, npHHCM sydhsi ynpaajieHHa 19 sjieiapHHecKH 
coeAHHeHia c noMombio KOHxairroB 35 c jieHTOHHbiM dJieicrpoAOM ynpasjienHJi 9, a 3y6bH 
saseMJieHHA 20 9JieKipHHecicH coejmnenhi c noMoim»K> KOHTaicroB 36 c jieirroHHBiM 
3JieKTpoAOM 3a3eMJieH£Ui 10, npH 3tom TopuBi 3y6beB ojoiHoro nHKcejiH 18 pacnojiomeHBi c 
3a3opoM HanpoTHB TopuoB 3y6beB jctpyroro nHKcenn, npHHCM 3y6bJi noKpBiTbi tohkhm 
saumxHBiM AHajieicrpHHecKHM cjiocm 37 c peryjinpycMfiiMH ajieicipHHecKHMH CBOHCTBaMH, 
HanpHMep, ajieictpHHecKoM npoBOAHMocTbio hjih jsjisneKrpmecKoA npoHHiiaeMocTbio. 

TepMHH «TOHKHii cjiofi» ABjiHeTCH o6meynoTpe6HTejibHBiM b o6jiacTH tckhhich, k 
KOTOpoM othochtch HacTOJimee H3o6peTeHHe, h o6o3HaHaeT cjioit, HMeioiimji TOJiuuiHy 
MHoro MCHBUie ero AnHHbi hjih iiihphhbi. 

TaKoif BapnaHT xoHCTpyiouiH rpe6eHHaTux sjieiopoAOB cyiuecxBeHHO 
yBejiHHHBaeT pa6oHyK> njiou;a;][b pejibe^^Hofii 3anHCH h tcm caMbiM yBenHHHBaer 
CBexooTOany onxHHecKoro npeoGpasoBareji^, a nepeAOBaHHe saseMJienHUx h cHrnajibHbix 
rpeSeHOK Me:syay coccakhmh HHKcejDiMH CHHXcaer B3aHMHoe bjihahhc nHKceneii ;ipyr na 
flpyra h xaicHce yBejiHMHBaex paGonyio njiomaflb. 3amHTHbi» AHaJiexxpHHecKHH cjiofl c 
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peryjrapyeMBiMH sjieicrpiiHecKHMH CBOiicTBaMH nosBOJifler ysejiHSHTB nanpiimeHHe 
HCTOHHHKa onopHbix HanpflSfceHHK 29 c OAHOBpeivieHH&iM yivieHbmeHHeM Hanp^MceHHH 
cHrHajia, TaK KaK cHH^caer HepaBHOMepHocrrb aJieKxpHHecKoro nojui b sasope 12 npn 
OTcyrcTBHH Hanp^HceHHfl cHrnajia. 

B flpyroM sapHaHTe ocymecxBJieHHH HSodpereHHH (Oht.S) CHcreMa h3 
napajuieji&HBix jieHTOHHBix 3JieKrpOAOB ynpaBJieHiui 9 h saseMJieHH^ 10 HaHecena na 
BTopyio nojujioMOcy h noKpbrra pasHOMepHbiM no TOJimane tohkhm cjiocm 34 OTiaJieicipHKa, 
Ha.KOTopoM pacnojioHceHBi sydhsi sascMjienHH 20 rpe6eHOK, coeAHHeHHJue ajieicipHqecKH 
c noMombio KOHiaicra 36 c jieHxoHHbiM sjieicipoAOM seacMJicnuH 10 h nokpwTtie btopmm 
paBHOMepHiiiM no TOJinaiHe tohkhm cjioeM 38 AHdneiopHKa, na KOTOpBiit HaneceHU 3y6bH 
ynpasjieHHA 19 rpedenoK, coe^HenHbie dJieicxpHHecKH c noMOUibio KOHTaxra 35 c 
neHTOHHbiM 9JieKTpoj^OM ynpaBjieHHJi 9, npn 3tom b kb^om nnKcene 18 TOpiuJ 3y6beB 
pacnojioHceHbi nanpoTHB npoMe^yrKOB uenKjiy xopu^n 3y6beB cocewero nnKcejiA. 

BBe^eHne Bxoporo AHSJieicrpHHecKoro cnon 38 yBejiHHHBaer npocTpancTBeHHoe 
pa3pemeHHe cipoHHoro Mo;[o^JiATopa 3, npe^enbHaji pa3pemaiomaji cnoco6HOCTb, to ecxb. 
MaKCHMajibHoe hhcjio ajieiopoj^oB ynpasjieHHH na eAHHHi^y AJiHHbi, onpeAejiaexcH b 
npoTOTHne MUHHMaJibHo B03M0»cHbiMH 3HaHeHHHMH uiHpHHbi 3JieKTpoAOB ynpaBJieHHii H 
3a3eMJieHiM[ h paccroAHH^ ueimffy hhmh. 3th BejiHHHHbi orpanHHeHu TexHOJioniMecKHMH 
B03Mo^ocTHAfH H npH6jiH3HTeJibHO paBHbi jEipyr Apyry (npH yMenbuienHH b npoTOiune 
paccTOAHHH MCMCfly 3JieicTpoAaMH MeHbuie HCKOTOporo 3HaHeHHH Kpaa ajieicrpoAOB 
"oiHnaiOTca" na oT^ejibBbix ynacTKax, hto osHanaex Hepa6oTOcnoco6HOCTb ycTpoiicTBa). 
BBeAeHHe BXoporo AHdJieiopHHecKoro cnoji 38 no3BOJiAeT yMenbuiHTb npH6jiii3HTe;ibHO b 
flBa-TpH. pasa MHHHMajibHoe paccTO^HHe Me»CAy 3y6bflMH rpe6eHOK. Ecjih TOJimHHa 
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BToporo flH3;ieinpHHecKoro cnoa 38 HawHoro ( b 5 - 10 pas h 6ojiee) MeHwne rnHpHifti 
ajieicipofla. to aro He cKaHcerca Ha HyBCTBHrejibHOcra saoHCH. nosBimeHHe npe^iejibHofi 
paspemaiomefi cnoco6HOCTH HsuoaceHHMM BHme cnoco6oM ynyHmaer Kanecrao 
H3o6pa3KeHHfl Ha ycrpoficTBe BocnpHflTHa S. 

B H3BecTHbix xexHHHecKHX peuieHHjix. BKjnoHaa hpoTOnin, He HSBecxHW 
KOHcxpyKOHH, no3BOJiHionwe cosflaiB OTcnjieH np^iMoro BHfleHHn c ohchb MajiBiM 
3HepronoTpe6neHHeM. HcnojaaoBaHHe o^HHOHHoii npHSMbi Hjm HenerHoro KOJiHHecraa 
oniHHecKH conpaaceHHBix npHSM ne nosBOJiaer coaaaBan, raKoro copra flHcnjien. TaKaa 
saflaqa pemena b cneayiomeM BapnaHre ocymecxBJieHHJi HsoSpexeHHH («DHr.4), rm M 

CipOHHHX anCMeHTOB 13, KaJKflHfi H3 KOropHX COCTOHT H3 HeiHOrO KOJIHMeCTBa npHSM 

33, pacnojiOHceHH b ootoH hjiockocth b bh^c JiHHeftHofl MaipHuw, npHHCM pasMemeHHbie 
B napajwenbHHx hjiockoct^ix hjih b oflHofi hjiockocth nepBwe h nocncAHHe CBo6oflHHe 
KaTeraHe 6oKOBMe rpaHH crpoHHHx aneMemoB o6pameHH k MaipHnaM hs M 
OOTOHBeiHHx, ipexuBeTHHx hjih MHoroHBeTHbix ocBeraTCJieiS 1 h M ootoubcihmx, 
TpexiiBeiHHX Him MHorouBCTmax BHsyajrasaTopoB 4 cooTBeTciBeHHo. B yroM BapnaHxe 
ocymecrajieHHH H3o6peTeHHa, npeflCTawwiomero co6oh iibcthoh ^mcnjieft np^Moro 
BHfleHHa, nojmocTBKj HcnojiwyeTca Moumocn, Bcex ipex hctohhhkob cBeia, 
paSoraionwx oflHOBpeMCHHO. Ecjih ycipOficiBo BocnpHj™ coaepjKHT na rjiaBHofl 
oniHHecKofi ocH nocjieflOBaTejiBHo pacnojiOHcenHHc npoeiawoHHHfi oeteKiHB c 
aneprypoft Sojitmeg, hcm nnomm, JiHHeiiHofi MaTpHma, h SKpan. hto nosBOJiaer 
peajmsoBarb HserHofi Tejienpoeioop c oahhm BH3yajiH3aTopoM jvm Bcex Tpex UBeix>B, to 

npH 3TOM MaipHHHHM CTpOTOHft MeMeHT KOHCTpyKTHBHO BbH-JI^ KaK npOCBeiHMS 

MOflyjwTop, OflHaKo ero HyBCTBHTentHocn, npHMepno b Tpn pasa BBime. 
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Eme B OAHOM BapHaHTe ocyuiecxBjieHHii HsoGpexeHHH (ne noKasaHO na nepxexcax) 
yctpoflcTBO BOcnpHflTHfl BBinoJiHeHo B BH^ie npospaHHoro hjih MaTX)Boro, hjih 
CBexoHyBCTBHxenBHoro, hjih xenjiOHyscxsHxejibHoro Maxepnana, h noMemcHo nocjie 
MaxpHubi BHsyajiHsaxopoB na rjiaBHoii onxHHecKOH och. KpoMe /mciuieeB np^wioro 
BHAeHHX B cjiynae HcnojiBsoBaHHH npoapaHHoro hjih MaxoBoro Maxepnajia npHMeHeaHa 
axoro H3o6peTeHHJi Moryx 6bixb pacninpeHBi na cjiynan sanncH HH4>opMiaaHH na 

CBCTOHyBCTBHXeJIBHblfi HJIH XeiUIOHyBCXBHXejIBHWfi HOCHXeJIH. IlpH 3TOM B 3XOfi 

KOHcxpyKUHH He xpe6yK)xcfl CKannpyiomHe ycxpoftcxBa. 3xot BapnaHx ocymecxBJieHHfl 
M03KeT etiTB MOflepHH3HpOBaH xaiCHM o6pa30M, Hxo Gy^ex npcACxaBJiflXb co6oii npoeKrop, 
ecjiH ycxpoHcxBo BocnpnflXHJi co^epKHX Ha rjiaBHofi onxHHecKoft och nocjieflOBaxejubHO 
pacnoji03KeHHBie npoeKUHOHHWfl o6%eKXHB c anepxypoii 6ojiBmeft, hcm njioma^tb 
JIHHeSiHOlf MaxpH^bI, h 3KpaH. 

Eme B OAHOM BapnaHxe ocymecTBJieHHa H3o6pexeHHa (Oht. 8a) ycxpoiScxBo 
coAep^Hx offm cxpohhbih Mo^yjwxop 3, KpacHbifl (R), sejieHHfi (G) h CHHHfi (B) 
ocBexHxejiH 1, cooxeexcxByiomHe hm no UBcry xpn ycxpoficxBa ynpaBJiennn 6, 
3JieicrpHHecKH coe;iHHeHHbie BbixoAaMH c UBexoBbiM KOMMyxaxopoM 39, nowJnoneHHbiM 
o^mHM CBOHM BHxowM K cxpoHHOMy Mo;[^yjiflxopy 3, xpeMH Bbixo^aMH - K xpeM 
BKnioHaeMKiM hm nocjie;^OBaxejiBHO ocBexHxejuiM 1, a nexBepxbiM bbixo^om - k cpeflcxBy 
CKaHHpoBaHHH 24, npH 3XOM Ha rjiaBHoii onxHHecKOH och nocjie;xoBaxejibHo 
pacnonosKeHBi KpacHBiii (R) ocBexHxenb, nepBoe flHxpoHHHoe aepKajio 23, nponycKaiomee 
KpacHuif CBex h oxpa^aiomee sejieHutl csex, pacnojio^cennoe noA yrjioM 45 rpajcQrcoB k 
raaBHOH onxHHecKofi och h sejienoMy (G) ocBexHxejHO, Bxopoe flHxpoHHHoe aepKajio 23, 
nponycKaiomee KpacHbitt h aejicHMft cbcx h oxpa>KaK)mee chhhA cbcx, pacnojio^KCHHoe 
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noA yrJioM 45 rpaflycoB* k rJiaBHOft onxHHecKott och h cHHeMy (B) ocBeTHxejiio, npH 
3TOM KOJUiHHeapHwfi noTOK HSJiyneHHH OT Bcex Tpex aeexoB na^aex nepneHOTKyjwpHO h 
nocjieAOBaTeJiBiio bo BpcMCHH aa nepByio CBo6ojciHyK) rpanb cxpoHHoro sjieMeina 13, 
npH cTpOHHbiH MOflyjwTop HMcex nepHOA paccraHOBKH nap 3y6i>eB ynpaBJieniw h 

aaaeMJicHM A^, onpeAeJweMwfl AM HaHMeHbinefl wihhw bojihbi CBcra, nanpuMep, 

CHHerO, no ^OpMyJie X jyQ < ^ 2 X csera min / a pacx max? W a pacx max- HaH6oJIbmafl 

pacxoAHMocTb HSJiyneHHA cpeAH xpacHoro, sejienoro h cHHero ubctob, npn 3T0m pasMcp 
HenpoapaHHofi BHsyarasHpyiomett Ana^parM&i onpeAeJMexcji hs ycjioBH^i nepeKpbrniH 
HyjieBBix nop^AKOB Bcex xpex HBexoBi a HanpaKCHHe na sjieiopoAax ynpaBJieHHH 
crpoHHoro MOflyjiaropa ^opMHpyer Heo6xoA^MyK) rjiy6HHy penBe^a Ka»CAoro uBcra. 
3to nosBOJiflex CAenaxb KOMnaicrHBifl UBexnofi sjieicrpoonTHHecKHH npeoGpasoBaxenb c 
nocneAOBaTenBHUM cjio^KeHHCM OBeroB, a xaiOKe cymecxBCHHO cnn^aex ctohmocxb h 
raSapHXBi npeoSpasoBaxejis. 

Erne B OAHOM Bapnanxe ocymecxBJieHM H3o6pexeHHH (Ohf. 8b) xpH cxpoHHMX 
MOAyJWXopa 3 nocjicAOBaTCJibHo -o6pa6axBiBaK)x xpH uBCxa. 3xox Bapnanx nosBOjwex 
HcnoJiBSOBaxB npaKTHHecKH OAHOXHnHMii MOflyjiaxop ajih bccx xpex ubcxob, GjiaroAapa 
xoMy, Hxo ^ra MOAyJuiTopBi pacnoJioMceaM na rjiaBHOii onxHHecKoii och na pasHWX 
paccxoHHHHX ox $ypbe-o6BeKXHBa 16. Oh cKOHCxpynpOBaH xaK, hxo KaMCAbifi cxpoHHbiii 
dJieMCHX 13 coAepacHx coeAHHeHHbie ajieKXpHHecicH c ubcxobbim KOMMyxaxopoM 39 xpH 
cxpoHHbix MOAyJMTopa 3 c xpeMH pasjiHHHbiMH npocxpaHcxBeHHbiMH nepHOAaMH 5 A<3 , 
Xb paccxaHOBKH nap sySbCB ynpaBJieHHii h saaeMJieHHS, cooxBCxcxByioumMH KpacHOMy, 
sejicHOMy H CHHCMy ocBexHxejMM, npHHCM xpH cxpoHHbix MOAyJMTopa 3, BKJUOHaeMbie 
noojieAOBaxejibHo bo BpeMeHH» pacnojioxcenw ka rjiasHoS ouxHHecKoii och xaic, hxo 
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cxpoHHMe MOflyOTTopw c 6ojn,mett manon bojihw pacnoJiOHceiai na iSojiee flaJiBHefii 
rpaHH OT 4>ypi>e-oGi>eKTiiBa. Ha ^nr.Sc noKasana HssecTHas onTH^ecicafl cxcMa 
cjioxceHHH QBCTOB Ha 3KpaHe c HcnojiBSOBaHHeM flHxpoHHHBix aepKaji. 

Ha ^HT. 8d noKasaH eme oahh Bapnairr ocymecTBJieHiui HsoSpercHHH, b KOTOpOM 

KaSKHHfi CrpOHHHfi 3JieMeHT 13 OOflepWHT TpH BKJnOHaeMBDC OflHOBpeMeHHO CipOHHfclX 

MOflyjMTopa 3 , HaHecenHMx b bhac Tpex iwexoBBix ceiamU Ha omy hjih hcckojisko 
ranoxeHysHBix rpaeeii, npu 3tom KaxffoR m crpoHHHX MoayJiaxopoB 3 hmcct wik 
xaxaoro usera cooxBercxByionuifi nepHOfl paccraHOBKH nap 3y6beB ynpaaneHiw h 
aaseMjiemw A^, npH stom ipn ocBeraTeiw 1 paciiojio»eHH napajuienbHo apyr apyry, a 
CBCTOBoe H3jiyHeHHe cooxBerciByiomero iwera nonaaaer nepneiwiKyjiapHo nepaofi 
CBo6oOTofi rpaHH Ha cooraercTByioniyio iHBeroByio cckuhk) cipoHHoro MOflyjijrropa 3. 
npH 3roM CBCTOBoe H3JiyHeHHe c SojibmeH fljiHHofi bojihm HanpaBJwerca b cewnHio, 
oTCTOHmyio Ha 6ojttmeM paccroHHHH ox *ypi^ofeeicraBa 16, npH mom nenpoapaHHaa 
BH3yajiH3HpyK>maa flHa4>parMa 17 nepcKpHBaex (nponycKaex) HSJiyneHHe HyjicBoro 
nopiwca Bcex ipex ubctob, a ipH ycrpoacraa ynpaBjjcHHa 6 coe;?HHeHH aneicrpHHecKH co 
cpeacTBOM cKaHHpoBaHHS cipoKH 24, c ipem ocbcthtcjuimh 1 KpacHoro, aeneHoro h 
CHHero hbctob H c cooraexcTByrouuiMH itBerosMMH cerawaMH cipoTOoro MOflyjw^ 
TaKaa KOHcrpyiama no3BOJweT nojiHocxbio HcnojiwoBan. Momnocra hctohhhkob CBera, 
npH 3TOM coxpaHjtercH bosmohchocti, HcnoJiMOBa-n, tojibko oahh BHsyajiHsaxop 4 h 
npoeKHHOHHHfi oGBeKTHB 22. B BapHaHxe, rfle Kaawaa cckuhh cipoHHwx MOflyjinropoB 3, 
cooTBexcreyioniaH cBoeMy uaery, HaneceHa Ha owejiwoje ranoxeHysHwe rpaHH 
npoapaHHofi nomomm, cocxoHmefi hs xpex h/hi 6ojiee npHSM 33, conpa>KeHHBix 
oniH^ecKH, MoacHo Hcnojii.30Baxi. crpoHHwe MOflyjwropH 3 c paBHHMH hjih oneHi. 
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6JIH3KHMH flpyr K flpyry 'npocxpaHCTBeHHWMH HacroTaMii. YHH^HKauM cxpOHHbix 
MOflyjXHTopoB JVM KaHCAOFO UBCTa He TOJiBKO nosBOJwer CHH3HTB CTOHMocTb ycxpoficTBa, 
HO H pacurapHTb t^yHKimoHaJibHue bo3momchocth ynpasjieKHfl pejibe4)OM MOflyJiOTopoB, 

•raK KaK B03M0»CH0 HCnOJIB30BaTb OnTHMaJIBH&IH XHMHHeCKHH COCTaS HOCHTCiW saHHCH, a 

TaiGKe onxHMHSHpoBaTb reoMerpHHecKHC, ajieicrpHHecKHe, MexaHHHecKHe h ohxHHecKHe 
noKaaaxejiH cxpoHHoro MOflyjwTopa. 

B eme OAHOM BapHanre ocymecxBJieHHS HsoSpexeHH^ (4)Hr. 6a) b cxpoHHOM 
MOjDtyjuiTOpe 3 syGui 19, 20 rpeSenoK saKpBiTbi cnjioxuH&mi tohkhm flHajieiopHMecKHM 
3q>KajioM 40, oipasKaioiuHM- CBer cooTBexcxByiomefi a^hhbi bojihm b crpoHHOM 
Mo;iyjiHTOpe.3, npH axoM nepHOA paccxaHOBKH nap 3y6BeB ynpaBJicHHA h 3a3eMJieHHA %^y6 
Bbi6HpaeTCH H3 ycjioBHH X < . 2 X CBCTB / a pacx , npHHCM npo3paHHBiil 
3JieKTponpoBOAaimifi cjiofi 7. HaneceH na npospaHnyio nojoJioMCKy, BunonneHHyio b BH/ie 
npospaHHoi! luiocKonapaJuiejiBHoii njiacTHHBi 41, npn stom H3jyHeHHe ox ocBexHxeiM 
HanpaBJieHO no;^ yrjiOM MeHBUiHM 90 rpa^coB k njiocKonapajiJiejibHOH njiacxHHC 41 ^ 
npospaHHOMy sjieicrponpoBOAflmeMy cjiok) 7, npospaiHOMy rejieo6pa3HOMy cnov> 8, 
B03;QauHOMy 3a3opy 12, h noA yrjiOM Sojibiuhm 90 rpa^ycoB nocjie era oxpasKeHHH ox 
AHaneicxpHHecKoro aepKana 40 k B03flyinHOMy 3a3opy 12, npo3paHHOMy rejieo6pa3HOMy 
CJIOK) 8, npo3paHHOMy ajicKxponpoBoj^ameMy cjiok> 7, njiocKonapanjieJiBHoii njiacxHHe 41, 
BH3yajiH3axopy 4 h ycxpoficxsy BocnpHaxiw 5. B 3xom cjiynae ycxpaneH naicnoH 
pejibe^^Horo H3o6pa3KeHHfl k onxHHecKofi och h hc xpe6yexcM npHMeneHHe cpe^cxBa 
CKaHHpoBaHHH cxpoKH 24 . npH 3XOM HcnojiBSOBaHHe npoxa^eHHoro HcxoHHHKa cBexa c 
OHeHB MajiHM xejioM CBeqeHHH no3BOJiHX co3flaxb a^^eKXHBHyio npoeicimoHHyio onxHKy c 

BblCOKHM K034)4>HIlHeHX0M nOJieSHOXO A^KCXBHH. 
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B cjie^iyiomeM BapAaHxe ocymecxBJieHHH HSoSpexeHM (Our. 9) HcnojibsyexcH 

MaTpHHHBltt CBerOBOJIOKOHHUii BBIKJOOHaTeJIB C OHeHB BBICOKHM KOHipaCTOM. 3tOT 

KOHipacT o6ecneHHBaeTCH HcnojiBsosaHHeM HecKOJiBKHx ctpohhbix Mo;iyjiJiTOpOB 3, 
BKJnoHeHHBix nocjieAOBaxejiBHo na nyra npoxoxc^eHHH csera, npH 3TOm j^ojw mouihocth b 
HyjicBOM nopaflKe nocjie npoxo^AeHHs, nanpHMep, xpex pemeroK ey^er yMCHbineHa na 
xpH nop^jpca, nocjie nexBipex — Ha nerBipe nop^wa* ^yniM npeHMymecTBOM OToro 
BapnaHxa ocyiuiecTBJieHHA H3o6peTeHHH HBJMexcfl bosmotkhoctb MHoro4)a3Horo cnoco6a 
BKniOHeHHH a BHKJnoHeHHJi peiueroK. B 3tom cjiynae craxHHecKafl ^Jiyicryaima pejiBe4)a 3a 
CHex m^OKenvm sap^m b MeHcsJieKipoAHOM npocipaHCXBe hjih b rejieoSpasHOM 
^e4>opMHpyeMOM cjioe ey^ex j'MeHBuieHa jxo MHKHMyMa SjiaroAapji OTHaMHHCCKOMy 
pe:»cHMy paGoxM cxpOHHoro Mo^Q^Jiflxopa, nocKOJiBKy Hacxoxa nepeKJuoHCHH^ Mo/^yji^opa 
Moxcex /locxHraxb 500 kTu ((J)Hr. 10). JSflsi pemeHM 3xhx sajian ocBexHxejib 1 BbinonHeH b 

BHfle BXOAHOrO CBeXOBOJIOKHa 42 hjih HX MaipHUU, C OAHOii CXOpOHBI nOJEUCJUOHeHHMX K 
MOHOXpOMHOMy HJIH HOJIHXpOMHOMy JiaSCpHOMy CBCXOBOMy HCXOHHHKy HH4)0pMaimH 43 

, c ;npyroH cxopoHBi onxHHecKH coeAHHeHHBix c KOJUiHMaxopoM 44, BBixoAHan iuiockocxb 
Koxoporo oiTiHHecKH conpa^KCHa co CBo6oOTofl xaxexHofi 6oKOBoe rpanbio nepsofi 
npH3MBi 33, npH 3xom KaHCAoe CBexoBOJioKHO 42 onxHHecxH KOHxaicxHpyex c oj^hhm hjih 
HecKOJiBKHMH HHKcejiflMH 18 cxpoHHoxo Mo^yJiflxopa 3, a CBo6ojomaH Kaxeraaa 6oKOBaa 
rpaHL nocjie^efl npHSMBi 33 conpaaceHa c oothm hjih MaxpHueii BHsyajiHsaxopoB 4, 
npHHCM HenpospaHHaa BHsyajiHsnpyiomaH flHa4)parMa 17 co^tepncHX omo hjih waxpnuy 
oxsq^cxHit 45 c pasMepoM, nponycxaiomHM ayjieBOH nopHAOK AH4)paKUHH cBexa, 
ynpaBJMeMoro ajiexxpo^isMH nHKcenefi 18, npn 3xom Ha rjiaBHott onxHHecKofi och na 
paccxoffliHH MeHBUie ^OKycHoro nocjie axoro oxsepcxHH pacnojioHcen oGBeKXHB 46 
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^OKycHpyioiqHtt cbct Ha' BUxojDunoe CBerosojiOKHo 47, noacoe^HCHHoe c flpyroii 
cTopoHM K ycrpoflcTBy peracrpauHH 48 cBeroBOii HH^opMatmH, npH^iCM Ha see 
ctpoHHue MOflynaxopw 3 noflaerc* cHraanbHoe HanpaxceHHe cHHxpoHHO hjih b 
Tpex^asHOM, mm MHoro^aanoM BpeMCHHOM peHCHMe, AOcraTOHHbe . fljw cosAaHHa 
oimiMaiibHoii rjiy6HHij 4>a3OB0ji Moxyjismm, pasHofi 4,82 paAnan (nojwuj} pasMax 
4»a30Boro CHHycoHflBJibHoro pejiBe^ia), npH 3tom ycxpoficTBo peracTpaimH 48 cBeiOBoft 
HH4>opMaimH 3JieKipHHecKH conpflOKeHO c ocBerorejieM 1. KaacoaJi pejibe^jnaa pemenca 
ynpaBJwerca xaic, hto Ha6er 4>a3H csexa flocraraeT SHaHeHaa 4.82 pajwaH, npH KOTopoM, 
KaK HSBecTHo flna CHHycoHflanbHoro pente^ra, b ^oaofi iwockocto 4>ypbe-o6i.eKniBa h3 
Hyjiesoro nopaflica yxoflHx 100% cBeroBoro HaJiyneHHa. He6ojM,maji ocraTOHnaa sacBenca 
6yfleT noflaBJMTBCJi noBTopHofi MOflyjiaimefi na cneayjomax peiuCTKax h, thkhm o6pa30M, 
ocraTOHHaa aacBCTKa Bcerfla mojkct 6BiTb oxperyaHpoBaHa ao Heo6xoflHMoro MHHHMyMa. 

B eme ojtmoM BapnaHxe ocymecxBJieHHH H3o6peTeHHa peaiiHsyexxja H^ea coaffmta 
onranecKoro ^HJiBxpa. nocKOjibKy BMciUHe nopaflioa flH^jpaicuHH jwa Kaacflofi fljiHHM 
BOOTH CBcra pacnoaaraioTca b pasHBix ToiKax npocxpaHCTBa 4)a30Bofl jjjiockocth, 
npeflnoaceHHaa Mom^nxaavui Moacer Swxb HcnojiBroBana ksk aim ^wihTptamn CBcra, tok 
H B KaiecTBe onroHecKoro KOMMyraxopa c 6HCTpofleficTBHeM m 500 kTh. B otom 
BapHaHTe ocymecrsjieHHa (OHr.9), b otjothhc ot npeawflymero, Henpospawaa 
BHsyajiHSHpyiomaa ^Ha^parMa 17 hmcct MaxpHHy oxaepcTHii 45, nponycKaiomHX 
HajiyneHHe mnoc-MHHyc nepBoro h/hjih hhoix) BHcmero nopawca m^paxmn, npn otom 
BHsyanHsaTop 4 Kaa«oro cxpoMHoro MOflyjiaxopa 3 BunojuieH xaK, hto nporoa 
KasKfloro OTBepcTHa pacnojioMcen o6BeKXHB 46, 4)OKycHpyjomHfi cbct na BwxoflHoe 
CBeroBOjioKHo 47. 
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B cnojsyiom^M BajiHaHTe ocymecTBJieHHH HsoGpereHHX (Our. 6d) mohcho 
HcnojibsoBaxb b KanecTBe ocBerHTejia 1 cneanajiBHo o6opyAOBaHHyK> hjih ecrecxBeHHyio, 
HanpHMep cojiHCHHyio, BHeniHioio aacBency. 3to flocTHraeTM tcm, hto ocBeTHTejiE> 1 
pacnojio^KeH noA yrjioM MeHBiUHM 90 rpa^coB, a ycxpoficxBO BocnpH^THji 5 
pacnojioKeHO noji yrjioM 90 rpaj^ycos k nepsofi CBo6oOTOfi KaTexHOH 6okoboh rpaHH 
iipH3M£i 33 cxpoHHoro ajieMCHTa 13, a HacTb SHsyajiHSHpyiomeii AHa4)parMi>i 17, 
nepeKpuBaioii](aH cser Hyjiesoro nopa^pca m^p^aomm, noKpbira aepKajioM (na 4)Hrypax 
HenoKaaaHHBiM) h pacnoJio^KeHa napajuiejibHo nocjieAHeil CBo6oj3Ho£i KaTemoii rpaHH 
npH3MBi 33 cipoHHoro ajieMCHTa, npn stom co cropoHBi BHsyajiHanpyiomeH /macjjparMW 
17, HenoiqpbiTOK sepKanoM, pacnojio>KeHo BTopoe ycxpoflCTBO bochphhtha 5 hjih 
CBeronorjiomaiomee ycxpoficTBo 49, TaicHM o6pa30M, b cjiynae oTcyrcxBHfl pejifce4)a 
BecB cBex oxpaTKaexcH ox aepKajibHoii AHa4)parMW, h Bce nnKcejiH 3KpaHa ocxaioxcji 
cBexjiBiMH. npH sanHCH peji&e^a cbcx nona^aex b oxBepcxne wa4)parMi)j h norjioiKaexcji 
CBeronorjiomaiomeM ycxpoiicxBOM 49. B sxom cjiynae nHKcenH 18 sKpana 25 cxanyr 

XeMHBIMH. 

B OAHOM HJIH HeCKOJIJbKHX CXpOHHMX MOflyjIHXOpaX 3 B CXpOMHOM SJieMCHXe 13 

3y6BJi 19, 20 rpe6eHOK saKpBixBi ciuiouih&im ;iH3JieKTpHHecKHM sepKajioM 40, 
oxpasKaiomHM csex cooxBexcxByiomefi fljiHHbi bojihbi, a oflna hjih bcc cBo6oOTBie ox 
cxpoHHbix MOflyjiHxopoB rHnoxcHysHBie rpaHH npnsM Moryx 6bixb noicpBixBi sepKajioM. 
HcnojiBSOBaHHe sepicaji b ctpohhbix Mo^Qrjurropax h na cbo6oahb]x rHnoxcHysHBix rpanax 
npHSM, cocxaBjiflioiimx cxpoHHBiii 3JieMeHX, nosBOJi^ex HcnojiBSOsaxB cbcx, KOxopBiii 
naaaex na rpaHH npmM noji yrjiOM MeHBuiHM yrjia nojiHoro BHyxpeHHero oxpaHceHHH. B 
3X0M cjiynae KOHxpacr h 34)€l)eKXHBHOcxB cxpoHHoro 3JieMeHxa Bospacxaex. 
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KpoMe Toro, nocjie^uHfl CBo6o;^IaA KaxerHan rpaHB npH3MBi 33 cxpoHHoro 
MOjiQ^jiATopa Mo^er 6urn» noKpbira aepKanoM SO. HcnojibsosaHHe sepKana SO, 
noKpuBaiou^ero nocjieAHioio KaxerHyio rpaHb npHSM&i, nosBOJiaex yABOHTs 
HyBCTBHTCJibHOCTB H KOHTpacT CTpoMHOix) 3JieMeHTa 13 B ^a pa3a 6jiaroAapA TOMy, mx) 
csex npoxoAHT Asa^cAH nepes pejiBc^ Kaxg^oro cipoHHoro MOflyJiaxopa 3. 

IIpeAno^eHHoe ycTpoficxBO pa6oTaeT cjieffyjomjiM o6pa30M. Ha 3JieKTpoA&i 
ynpasjicHM 9 H 3jiefcipo;pj saseMJieHHji 10 ox 6jioKa 28 hcxohhhkob Hanp^enKft 
CHXHajioB no^aioxcH 3JieKipHHecKHe CHTHajiu b bhac, HairpHMep, npjiMoyrojiBHbix 
HMnyjiBCOB HanpA^eHHji Ui (Ohf. 1, i - HOMep 3JieKxpoAa ynpaBJieHHJi) aMnjiKxy^a 
KoxopBix cooxBexcxByex sanacBiBaeMOH HH^opMamiH. B pesyjiBxaxe sxoro na rpaHHue 
pasAejia iq}03paHHoro rejieo6pa3Horo cjioh. 8 h BOSAyuiHoro sasopa 12 BCjie^cxBHe 

paSJIHHHH HX ;U13JieKXpHHeCKHX HpOKHKaeMOCXeH BOSHHKaiOX noiiJoiepOMOXOpHBie CHJIBI, 

BBiSBiBaiomHe Re^opMsixmo cboGoahoS nosepxHocxH (pejiBe4)) npospaHHoro 
rejieo6pa3Horo cjioh 8 cooxBexcxBeHHo CHinajiaM aa 3JieKxpofltix ynpaBJieuHH 9 b bujic 
nojioc, napajijieJiBHBix 3y6B^ 19, 20 rpeGcHOK B oxjikhhc ox npoxoxHna, rj^e ooth 
UHKcenB 18 npeAcxaBJien xojibko myM^ JieHxo^HBiMH 3JieKxpoAaMH 9 h 10, b HacxonmeM 
H3o6pexeHHH KaK^oBiii iiHKcejiB npe^cxaBJiAex co6oh pemexKy c Oojibuihm KOJiHHecxBOM 
3y6BeB 19 H 20 rpe6eHKH. JSpynmni cjiOBaMH, KancAufi niiKcejiB 18 b cxpoKe 
npej^cxasjieH AH4)paKUH0HHOH peuiexKofi, to) cymecxBeHHO noBBmiaex KanecxBO sanHCH h 
CHHHcaex BsaHMHoe bssmwhc miKcejieit ^ipyr na Apyra. KpoMe xoro, b cpaBHeHHH c 
npoxoxHnoM noBopox rpe6eHKH nHKcejiA na 90 rpaj5ycoB yBejiHHHBaex 
npocxpaHCXBCHHyio nacxoxy rpeGenicH b 1,4 pa3a npH CHHXBiBaHHH onxHHecKHM 
HSJiyneHHeM. Eojiee xoro, npM 3xom nojio^KeuHH rpe6eHKH niiKcejFiA b H3o6pexeHHH 



39 

npewio^KCHo cABHHyxb Ha nonoBHHy nepHOj^a flH4)paKimoHHyK) pemency Ka»cwro 
coceAHero nHKcejui, hto ionoJiHHxejibHO CKHXcaer BsaHMHoe BJiHMHue coccahmx 
nHKcejieit. 

SanHcaHHBiH reoMerpHHecKHfi pejitecj) noBepXHOcra rejieo6pa3Horo cnoH 8 b Bum 
j^^paKUHOHHoii pemexKH napaJUiejibHofl npora^ceHHOMy HCTOHHHicy CBexa 14 
BOcnpOHSBOAHT Ha 3KpaHe 25 b bh^c crpoKH H3o6pa»ceHHH cjieflyiomHM o6pa30M ( 

OhhI). Ka^CAWfi HCTOHHHK CBCTa 14 BMCCre C COOTBeXCTByipmHM OCBeXHTeJIBHblM 

cocraBHBiM oSbcktom 15 ocBemaer noBepxHOCTb reneo6pa3Horo cjioh 8 
cooTBexcTByiomero npoMOKyroHHoro HOCHTejM penbei^Hoit sanncH cxppKH b BHfle ysKofl 
nojiocbi, nepncHAHKyjiApHoii JieHxoHHbiM sjieicrpoAaM, ho napannejibHOH "6yropKaM" 
pejibcf^a, KOTdpbie BbirflHyrbi BAOJib 3y6beB 19 h 20 (cm. Ohf. 1). Ko3$(|)HimeHTbi 
npejioMJieHHfl npHSMM nojiHoro BHyrpeHnero oxpasKeHHH (howiohckh 2) h rejieo6pa3Horo 
cnoa 8 noflSHpaioTCJi npH6jiH»ceHHo paBHbiMH ^pyr japyry. XIosroMy cBcroBoe HSJiyneHHe 
oxpa^aexcH no a yrjioM nojiHoro BHyipeHHero oxpa^enHH (okojio 45°) ox pejibe^aoft 
noBepxHOCTH reJieo6pa3Horo cjioa 8 h HanpasjixercH Ha i^ypbe-oSbeicTHB 16, b cocTase 

KOTOporO HMeeXCfl XOTH 6bl OAHH UHJIHHApHHeCKHfi 06BeKTHB. Oypbe-O&bCKTHB 16 npH 

oTcyxcTBHH m^opuassjoSi CBo6o;mofi noBepxHOCTH npospaHHoro rejieo6pa3Horo cjioh 8 
npoeKTHpyex bccb cBcroBoft noxoK aa nenpospaMHyK) BH3yajiH3HpyK)myio OTa4>parMy 17, 
a npH HaJiHHHH Ae^^opMauHii npoeKTHpyex noaepxHOcxb rejieo6pa3Horo cjioa 8 na 3KpaH 
25, CBeiOBaa crpoKa Ha 3KpaHe 25 Syj^ex MOflyjiHpoBaHa no hhxchchbhocxh b 
cooTBexcxBHH c aMnJiHxyAOH pejibe4>a npospaHHoro reneo6pa3Horo cjioh 8. 
I(HJraH;^pHHecKHfi o&beKXHB .21, BXOflHmniS b cocxaB ocBexHxejibHoro cocxaBHoro 
oGbeicxHBa 15, h ^ypbe-o6beKXHB 16 ^opMHpyioT csexoBoiS noxoK b cxpoxy b hjiockocxh 
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3KpaHa 25. OcBeTHTeJII>HI>^H cocrasHofi o6i>eKTHB 15 ^opunpyGT ysKyio nojiocy cBCxa Ha 
noBepxHOCTH reneo6pa3Horo cjiox 8. CocraBHoii npoeKUHOHHbiii o&beKTHB 22 mohcct 
6mt& BBmoJiHCH B BH^ie, HanpHMep, TopoHjuajisHO-uHJiHH^pHHecKoro cocxaBHoro 
oSBeicTHBa, wnojiHHTejiBHO 3aAaeT uiHpHHy CBeroBOfi cipoKH h nosBOJiHer cKanHposaTB 
crpoKe B anepxype o6i»eKTHBa 15 c MHHHMajibHoii noxepett Kanecxsa H3o6pa:KeHHB. 
CKBHep 24 HJiH 6apa6aH, ocymecxBJiaiomHit KaApoByio passepxKy cxpoKH aa SKpane 25, 
ynpaBjraexcH ycxpoflcxBOM cHHxpoHH3aimH 27 h ^oxo^axHUKOM 26, KOHxpojiHpyiomHM 
nojioJKeHHe nepBoii cxpoKH. 

B flpyroM BapHanxe ocymecTBJieHHH H3o6pexeHHA b ocBerHxejitHBiB cocxaBHoi! 
odBeKTHB 15 BBeACH no KpaflHeft wepe o^hh imJiHHApHHecKHft o6i>eKXHB 21, o6pa3yiomaa 
KOToporo napajraejiBHa 3y6bHM 19 h 20 rpeScHOK. HbJiyHCHHe ox npoxflMccHHoro 
HcxoHHHKa CBcxa 14 c noMoiUBio UHJiHHflpHHecKoro o6x>eKTHBa 21 nona^aex b Bujofi 
ysKOH nojiocM na pejite^), oSpasoBaHHHit npH noflane cHraanBHoro HanpaxceHM Ui na 
3y6bH 19 H 20 rpeSeHKH. IlepHOflHHecKaa cxpyicxypa pejiBe^a xaK5Ke napanjiejiBHa 3y6BHM 
rpe6eH0K, noaxoMy HSJiyncHHe ;m4)parHpyex na pejiBc^^e nepneBymxyjMpHO syStHM 
rpe6eHOK. WueiHHO b 3xom HanpaBJicHHH pacxoAHMocxB npoxj»KeHHoro HcxoHHHKa csexa 
14 HeSojibuiafl h noaxoMy KanecxBO H3o6pa3KeHHfl Sy^ex HaMHoro Bbiiiie, hcm b 
npoxoxHne. 

B flpyroM BapHaHxe ocymecxBJieHHS H3o6pexeHM BHsyanHsaxop 4 co/^ep^cHX no 
Kpaftnefi Mepe oahh ipuiHHwpHHecKHfi o6BeicxHB, oOpasyiomaa Koroporo napajinejiBHa 
3y6BaM 19 R 20 rpeSenoK. JIoaroMy flH^parapyeMoe na pejibe4)e HSJiyHCHHe ox 
npoxraceHHoro HcxoMHHKa cBexa, Gjiaroj^apa ^HJIHH^^)HHecKOMy o6BeKXHBy, non^aex b 
^OByio naocKOCXB b bhac JiHHefiHoro pacnpej^ejicHM b npocxpaHcxae Hyjiesoro, 
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nepBbix, BToptix H T.JI. nofpawcoB joHi^paKUHH. BmyanmaujaH $a30Boro Ha6era caera b 
aMiuiHTyAHwe rpajnaimH apKOcni na aicpaHe npoHcxoflHx 6jiarojc^apH nepeKpwxHJO 
HyjieBoro nopjgwca BHsyajiHSHpyiomea OTta^pamofl (4>Hr.l 1). 

B flpyroM BapnaHTe ocyiAecxBJieHHH HsoGpereHHH b npoeicuHOHHiaii o&beKTHB 22 

BBCACH TOpOH^^ajIfcHO-UHJIHIinpHHeCKHfi ofiteKTHB. ^HJ^IH^^pHHeCKHl^ 06l>eKTHB HMCCT 

o6pa3yK>myio, napajuiejibHyio 3y6Bfl[M 19 h 20 rpe6eHOK, noaroMy AonojiHHrejibHO 

aaaaer lUHpHHy CBeXOBOfl CXpOKH. KpOMC XOrO, TOpOH;^aJIBHO-^HJIHHAPHHeCKHtt O&beKTHB 

no3BOJMeT MeHHTb paccTOOTHe OT npocKTopa AO 3KpaHa 25 6e3 HSMeneHHa $OKycHoro 
paccTOffiiHA $ypbe-o&beiCTHBa 16. 

B flpyroM BapaaHxe ocymecxBJieHHH H3o6peTeHHa ycxpoiicTBo ynpaBJicHHs 
pa6oTaeT CJIe;^yIOI^HM oSpasoM. Ox 6jioKa 28 hctohhhkob Hanpa»ceHH«. CHraaJioB k 
ycxpoflcTBy CHHxpoHHsauHH 27 nociynaiox xaKxoBBie curHauBi b nanajie KaxcAoro Ka;;pa h 
cxpoKH H3o6paMceHHH. KpoMc xoro, ox (|>oxo;iaxHHKa 26 k ycxpoficxBy CHHxpoHHsaiWH 27 
nocxynaiox HMnyjibcw b MOMCHtBi cmchm rpaneft sepKajiBHoro 6apa6aHa hjih hhofo 
cpeflCTBa CKaHHpoBaHiw 24. ycipoflcTBo CHHxpoHHsaimH 27 cpaBHHBaeT no othm 
CHraajiaM Hacroiy CKaimpoBaHiw. sepmna. c MacroTOii k^ob H3o6paaceHlw h noj^aer 
CHinaji Ha npHBOA cpeAcxsa CKaHHpoBaHBW 24 ran, ttoSh Macroxa cKaHHpoBapH^ aepKana 
HenpepuBHo noAcipaHBajiacb k HaciOTe cMenu ksapob. KpoMe Toro, nojiyHHB ox 
^xo,qaxqHKa 26 o^iepejUHofi CHrHan b momchx cmchbi rpaHeja sepKana cpe^cxBa 
cKamipoBaBiu, ycipoiicxBO CHHxpoHHsauHH 27 nocBuiaex KOMau/iy b 6jiok 28 HCTOqHHia>B 
HanpaaceHHft CHniajiOB, no Koxopoii na ajiejcrpozp,! ynpaBjieniw 9 cxpoiHoro MO^Jiaxopa 
3 noflaiOTca nocjieflOBaxejibno Bce cipoKH OHepe«Horo K«z^>a H3o6paaceHiKi. B oto BpcMa 
B 6jioKe 28 HCTOHHHKOB HanpflKeHHfi CHTHanoB sanoMHHaeica cjie/iyioumfi xaflp h -raK 
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Aanee. KpoMe Toro, c ycTf)oficTBa cnHxpoHHsaixHH 27 noaaKyrcH HMnyji&cbi ynpasjieHH^ 
Ha aneicrpHHecKHH hctohhhk Koppeiamii 31 h KOMMyraxop 32. Hctohhhk KoppexuHfi 31 
B MOMCHT BKJnoHeHHA HMHyjiBca cHTHaJia noAaer AonoJiHHxejibHoe HMnyjiBCHoe 
HanpKHceHHe saAaHHoM ^opMBi bo BpeMCHH, Koxopoe nosBOJifler coKpaxHTS BpeMH 
o6pa30BaHHA penbe^^a h tcm caMbiM yjiymjUHXb a^^^^KXH^^ocxb ycxpoHCXBa h Ka^ecxBo 
H3o6pa^eHHB. KoMMyxaxop 32 npeAHasHaneH flfln nepeKJiiOHeHHfl nojwpHOCxeiS CHinana 
Ha sJieKxpoAax ynpaBJieHHH 9 h. saseMJieHHH 10 no aaflaimoMy npocxpaacxBeHHO- 
BpeMeHHOMy saxony. 3xo nosBOJiaex coKpaxHXb BpeMH cxHpanHH pejibe^a h xcm caMbiM 
yjiyHumib KanecxBO H3o6pa^eHHA h cHHSHXb onxHHecKHe uiyMbi. KaK hcxomhhk 
KoppeKUHH 31, xaK H KOMMyxaxop 32 coKpau^aiox BpeMH o6pa30BaHHH pejibe4)a, x.e* 
nosBOJiHiox ynejiHHHTb xaKxoBjoo nacxoxy cHTHanoB. KpoMC xoro, MO^ex .6bixb 
opraHHSOBana «6erymaH» hjih «cxojiHaH» BOJina, nosBOJiHiomaH b AHHaMHKe 
cxa6HJiH3HpoBaxb npouecc oGpasoBanHH h cxHpaHHH pejibe^a na rejie. 

CncxcMa sepKaji 23 Ana OAHOUsexHoro hjih MepHO-6ejioro BapnaHXOB npoeicxopa 
Hcnojibsyexcji xaK HenpHHmmHajibHbifi KOHCxpyKXHBHbiii 3JieMeHx. B cjiynae ubcxhofo 
H3o6paHceHHJi npH cjio^eHHH ubcxob b CHCxeMy sepKan 23 BiaiiOHaiox A^a AHxpoHHHbix 
3epKajia (Onr. 8a, 8b, 8c), oaho h3 Koxopux nponycxaex iqpacHUH h oxpancaex sejienbui 
UBexa, a Apyroe nponycKaex xpacHbiii h sejienbifi h oxpa^aex chhhh UBexa. MsBecxHbi 
onxHHecKHe cxeMbi [3], b Koxopbix HcnojibsoBaHHe AHxpoHHHbix sepKajri Heo6A3axejibHO. 

B APyroM sapnaHxe ocymecxBJieHHH H3o6pexeHH)i na npospaHHyio noAnoHCKy 2, 
cocxoHuiyio H3 HecKOJibKHx xpeyroJibHbix npnsM 33 (<E)Hr.4-7), Hanecenbi necKOJibKO 

CXpOHHbDC MOAyJUITOpOB 3, yjiyHUiaiOIAHX KOHXpaCX H306pa3KeHHH. CbCX ox OCBeXHXeJlH 1 

(cm., HanpHMep, <&Hr.6e) nonaAaex Ha nepBbiM cxpoHHbifi MOAyJiHxop 3, na 3y6bH 19 h 
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20 rpe6eHOK Koroporo nb^aHo CHrHaobHoe HanpH^eHHe. Bjiaroaapa m^poxmn Ha 
peiibe^e npoapaMHoro reneoGpasHoro cnon 8, ocHOBHaa Macxb oTKnoaeHHoro csera 
nonaiiaeT na BTopoii crpoHHoA uojsyjviTop 3 h, flH4)parapya BTopaiHo, yxowT 3a 
npeflejni HenpospaqHoii BHsyajrasiipyiomefi AHa^parMU 17, nqpeKpusaiomeii CBer 
HyjieBoro nopsjmca (^Hr.llf). OcraTOHHijfi cbct HyjieBoro nopawca, npomeAuiHM nepsutfi 
crpoHHbifi MoayjiHTop 3, OT^parHpyer Ha BtopoM crpowoM MO^tiyiiaTope 3 h yxoflHT 3a 
npeflMH AHa^parMu 17. TaxHM o6pa30M, mnx MOumocTH HyAesoro. nopjiAKa, npoBw 
flsa MOflyjiaropa 3, yMeHbiuHTca nponopimoHajiMO KBaapaTy, a npofi^a rpa Moj^yjiaropa 
3, yMeHBUiHTC^ nponopimoHanbHO Ky6y no cpaBHeHHio c MomHOCTbio HyneBoro jiop^mca, 
npomeAmeft o^^hh MOfiynsTop. HanpHwep, ecjiH MouiHOCTb CBexa Hyjieaoro nopaflKa, 
npoui^muero ofljiH MOflyjwTop, pasna 5%, to MoiUHOcn. CBera, npomcAUiero flsa . 
MOflyjMTOpa, cocxaBHT 0, 25%, a TpH MOjjyjwropa - 0,0125% . TaicHM oSpasoM, KOHxpacr 
Ha 3KpaHe MOHcex 6hm» yBejiHien m ypOBHa, s^aHHoro TexHHHecKHM saaaHHCM. 

KpoMe yjQrMiueHHH KOHxpacra h noa&iiueHHH HaneacHOCTH arox BapnaHT 
ocymecTBueHHa nosBOJiaex CHH3HTfc ynpaajiaiomee HanpaaceHHe Bcex ipex MOziyjWTOpoB, 
npH 3TOM BuxoAHaa MoiURocTb AH^parnpoBaHHoro CBcra Gyfler SjiHsxa k MaKCHManbHofi. 
HanpHMep, ecjra npH hojihom paaMaxe pejibe4>a Ha6er ^aaw oaHoro Mo;iyjiflTopa paaen 
4,82 paflHaH, to BfiixoAHaa Mompocn, caexa nepBbix ipex nop^AKOB coctbbht 99%. 

Ecjm »e Ha6er ij^asH paBen 3,86 pazwan (80% ot onraMajibHoro, pasHoro 4,82), 
TOMOutHOCTb nepsbix xpex nop^AKOB w^ipaKimH or OAHoro MO^O^jurropa pasHa 92.2%. 
EcnH BKJUOHHXb flsa HJiH xpH MOflyjwTOpa 3, TO MomHOCxb HyjieBoro nopj«uca chhshxch ao 
0,46% mm ro 0,031% cooxBexcTBCHHo. TaicHM oGpasoM, ma hah xpH MOflyjwropa hc 
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TOJIbKO n03B0JUlK)T COSAaXB Heo6xOAHMBIH KOHTpaCT, HO H B CJiyMae CHHXCeHHil 

CHrHaJiBHoro Hanpir^eHHH bbipobhatb BBixoAHyio MomHOCTb AH4>parHpoBaHHoro CBera 

B ApyroM BapHaHTe ocymecTBJieHHJi H3o6peTeHHH 6jiarojDiap)i npHMeneHiiK) cjioh 
34 OT3^eKTpHKa, 3JieKTpo;xbi 9 H 10 noMeii^enbi HH»ce ypoBHH ayotcB 19 h 20 rpe6eHOK 
(OHr.2). 3to nosBOJifler yBeJiHHHTb nnowja^ nojiesHoro pejiBe^a. . 

Ha OHr3 noKasana KOHCTpyicqH^ rpe6eHHaToli cxpyKxypbi, r^e k rejieo6pa3HOMy 
cjiOK) 8 o6paii(eHK[ tojibko syQhB 19, coe^HeHHBie c dJieiopoAOM 9, h cABHHyrbie jsjiH 
KaHcjqoro miKcejiH 18 Ha nojinepHOAa HcicnioHeHHH BsaHMHoro bjih^hh)!. 3to 

WCTHraexcH tcm, hto b ycrpoHcxBa BBe^eHBi ABa cjioh 34 h 38 OTi3JieKTpHKa, fljM 
MexaHHHecKofi sanmxbi h CTa6HJiH3aimH sjieicrpHHecKHX riapaMerpoB rpeSeHHaioM 
crpyKxypbi nHKceji^ 1 8 Moxcex 6biTB npHMefien xoHKHii aaii^HTHbifi ^HajieKipHHecKHH cjidii 
37. KoHcrpyKimfl rpe6eHHaTofi cxpyicrypBi, noKasaHHaa na OHr.3, AondJiHHTejiBHO 
nosBonser yBeJiHHHTB paspenieHHe droit CTpyxxypBi b OTa paaa, a MHHHMaJibHoe 
paccTO^HHe MQiaoffy coceAHHMH 3JieiapoAaA4H yMeHBiiiaercH b rpn pasa. Pacnojio^enHe 
seMJiHHBix 3y6BeB 19 h ynpaBjiaiomHX 3y6BeB 20 b npocipaHCTBe b <<maxMaTHOM» 
nop^AKe AonojiHHxejiBHO ycxpaHflex BsanMHoe bjih^hhc nHKcejieil Apyr na apyra. 

ycipolicTBO no eme oAHOMy BapHaHTy ocymecTBJieHHH (OHr-4,5) paGoTaex, 
peajiHsyfl MaxpHHHBifi monneH np^Moro BH^eHHa hjih ycxpoftcTBO KaApoaoil aanncH. 
EcjiH HcnojiB30Ba'nb npoeiomoHHBiii oGbckthb 22 h 3KpaH 25, to ycxpoiicTBO i^o^cer 
pa6oTaTB KaK xeiienpoeiCTop, M crpoHHBix 3JieMeHTOB 13 KayKji^iH hs kotopbix coctoht h3 
HeiHoro KOJiHHecTBa npH3M 33, pacnojio^cenbi b o;uioii hjiockocth b bha^ jmneiiHoii 
MaipHUBi, npHHeM pasMeunenHBie b napanjiejiBHbix nnocKocTHx hjih b owofi hjiockocth 
nepBBie h nocjieAHHe cboGoahbic KaTeiHBie Ookobbic rpann c-f poHHbix ajiCMCHTOB 13 
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o6pameHH K MaTpH^aM■ m M o^moi^Berawx, TpexuBerawx hjih MHorouBerawx 
ocBerarejiefi 1 h M oflHouaeTKMx, TpexuBeriuax hjih MHorouBeiHHx BHsysumsaTOpoB 4 
cooraercraeHHO. Upa otom MaxpHqa paSoTaex kbk npocBeroBifl onraiecKHft MOflyjwxop. 
OflHaKo ero HyBCTBHTejiBHocxB 6narompH npH3MaTHHecKHM sncMeHxaM noBBimaercfl 
npHMepHO B HecKojiBKO pas. 3to nosBOJifler cooTBCTcraeHHO b hcckojibko pas chhshti, 
HanpH»eHHe. M cipoHHBix sjieMeaTOB 13 oCpaayioT MalpH^y. b Koxopofl cipoKy 
npeflciaBJiflioT i nHKcenefi 18 crpoTOoro MOflyjiaropa 3, a ctojiGuh - M cxpoTOtix 
sneMCHTOB 13. B 3T0M cjiynae HsoGpaiKeHHe BH3yaJiH3Hpyeit;a b ^ypte-njiocKocrH 
SnaroflqjH HcnojiMOBaHHio, nanpHMcp, MaroBoro crewia. HaSjiioflarejiB bhott raKCttiB 
18 b Bme apKoro nama cBera, o6pa30BaHHoro bhcuihmh nopwKaMH flH^paicuHH, ecnn 
npaano nanpiiKeHHe na ajieieipoflbi .ynpaBjiemiH 9. DHKcejiH 18 mojkho nKJOo^TS. 

OflHOBpeMCHHO ffilH nOCXpOIHO roBCCTHblMH CnOCo6aMH C HaKOIUieHHeM HH4>OpMaiWH Ha 

npoMeacyxoTOOM HocH-rejie hjih nepeAasaiB b peajitHOM MaciiiTa6e BpeMCHH. KpoMe 
HcnoJiMOBaHHa ototo BapHaHxa ocymecraneHHa 4i3o6peremw b Kanecrae flHcnjiea 
npHMoro BHfleHHa, mo»ho BHsyajiHSHpoaaTb H3o6paKeHHe Ha 3KpaHe, Hcnojiwyii 
H3BecTHyio npoeicuHOHHyio onraKy. HanpaBJienHwe hjih pacceHBawiime, npocBerawe hjih 
oipaxcaiomHe 3KpaHu. 

B flpyroM BapHaHTe ocymecrajieHHa H3o6pereHHa ycrpoiicrBo BocnpHirrHH 5 
BHHOJiHeHO B BHfle, HanpHMep, npospaMHorp hjih MaroBoro, hjiu CBeroHyBcxBHTCjitHoro, 
HJIH xenjioMyBCTBHTenbHoro Maxepnana, h noMemcHo nocne MaxpHUH BHsyajmaaropoB 4 
Ha rjiBBHofi omnqecKoft och. Cbct nocjie BHsyajmaaropoB 4 nonaflaer, HanpHMep, aa . 
CBCTOHyBCTBHxejibHHit MaxepHaji. CBexoBan 3HeprHH npeo6pa3yexcii xaicHM oGpasoM b 
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rpaflaiOTH noHepHCHHH $oTO6yMarH hjih apyryio $opMy npeAcxaBJieHiw CBexoBOH 
3HeprHH B H3o6pa»ceHHe Ha HOCHxejie sanHCH. 

yCTpOHCTBO C OOTHM CTpOHHbIM MO^iyJMTOpOM 3, HO C TpeMfl paaHOUBCTHblMH 

ocBexHTCJiHMH 1 coFJiacHO emfi oOTOMy BapHanxy ocymecTBJieHH« HsoGpexeHHa paGoTaer 
cjieflyiomHM o6pa30M. B 3tom cjiynae (Ohf, 1 h 8a) xpH ycrpoflcTBa ynpaBJienHH 6 c 
noMOUiBio UBCTOBoro KOMMyraxopa 39 BKiuoMaior ejWHCTBeHHwtt cxpoHHBifi Mo^jiflxop 3, 
offHH ocBeraxeJib 1 h cpeACXBp cKBHHpOBaHHa (cKanep) 24. Ilocjie 6Bi6opa UBexa Bce 
dJieicipoHHBie ycrpoficTBa b cooTBercxByiomeM AaHHOMy usexy ycrpoficxBe ynpasjieHH^ 6 
H onxHHecKHe ycrpottcTBa pa6oTaK)T Kax onHcaHO BBuue jmsi ocHOBHoro BapHanxa 
ocyuiecTBJieHHA HSoGpereHHH. 

B ycxpoficTBe (Oht.I h 8b) c TpcMfl cxpoHHfciMH MOflyjiaxopaMH 3 H c TpeM« 
pa3HOUBeTHBiMH ocBexHxejMMH 1, coFJiacHO BapHanxy ocymecxB>ieHHfl H3o6pexeHHH, 
sanHCB H3o6pa^eHBfl Ha aicpaH npoHSBOAHxcfl nocne^tOBaxensHO ksok^v^m ubcxobiiIm 
KanajioM. B 3tom sapHaHxe ocymecxBJieHHH peryjiHpoBaHHCM paccxoami^ Ka>KAoro 
MOjQTJiflxopa jio ^ypbe-o6i>eKXHBa 16 mo^o ^io6HXbca pasencxBa npocxpaHCXBCHHOii 
nacxoxbi ajih bccx xpex cxpoHHbix MOflyjiaxopoB 3 hjih, no KpaMneK Mepe, onenb Gjihskhx 
sHaneHHit napaMcrpoB. 

B ycxpoHcxse (Onr.l h 8d) c xpeMJi cxpoHHbiMH MOflyjwxopaMH 3, HaHecennbiMH 
Ha ojsjsy HJIH pasHbie rpaHH xpeyrojibHOH npHSMbi 33 , h c xpeMH pasHOUBexHbiMH 

OCBeiHXejUIMH 1 SaOHCb H306pa»CeHHH na 3KpaH npOH3BOflHXCa OflHOBpeMCHHO KaiKA&IM 

u(BeTOBbiM KanajiOM. B stom Bapnanxe ocymecxBJieHHH, KaK h b ^peJ^bIJD^yu^eM, mohcho 
Ao6HXbCH paseHciBa npocxpancxBeHHoft nacxoxw jsfln Bcex xpex cxpoHHWx Mo^tyjiaxopoB 
3 HJiH, no Kpaiineii Mepe, oneHb 6jih3khx 3HaHeHHfi napaMCxpOB peryjinpoBanneM 
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paCCTOHHHH KBHCaorO MO^yJI^TOpa flp <^ypbe-06l>eKTHBa 16, IlpM 3T0M KOyKflfijR cxpoHHtifl 

uopyjiKTOp 3 saHHMaer ojmy xpexb ranoTeHysHofl rpaHH npHSMBi 33. C uejibio 
yBeJiHHeHHH KOHTpacra h cnwuenm HanpaxccHM Ha ynpasJMiomHx sjieiopoflax 9 

B03M0»CH0 npHMeHeHHe AByX HJIH XpeX OAHHaKOBBIX /UM Ka^OrO UBeia CXpOHHtlX 
Mp^Q^JUlTOpOB 3, BKJUOMaeMBIX CHHXpOHHO. 

B jGtpyroM BapHaHxe ocymecTBneHHA (Ohf. 1 h 6a), b KoiopoM 3y6bfl 19 h 20 
xpe6eHOK noicpBiTBi cnjiomnbiM OT3JieKTpHHecKHM sepKanoM 40, ycxpOHCXBO paGoxaeT 
cjie/QaomHM o6pa30M. HsjiyneHHe ox ocBexHxejiA 1 HanpasJiHiox nojt yrJiOM MCHbiuHM 90 
rpaflycoB k cxpoHHOMy MOflyjiHXopy 3, pacnoJioMCCHHOMy Ha npospanHofl 
luiocKonapajiJiejiBHOH luiacxHue 4 1., HsJiyneHHe ox ocbcxhxcjw 1 npoxo^mx npospannuH 
3jieKxponpOBOAHimiSi cjiott 7, rejieo6pa3HBiii cjiofi 8, Bos^yiuHBiii sasop 12, saxeM 
oipa^aexcH ox OT3JieKxpHHecxoro sepxana 37 h cHOsa npoxo^mx rejieo6pa3Hi>iH cjiojB 8, 
npospaHHBiii 3JieKxponpoBOA»mHii cjioii 7 h npo3paHHyio njiockonapajiJiejibHyio nnacxHHy 
41. EcjiH pejihc^ Ha rejieo6pa3HOM cjioe 8 oxcyxcxByex, xo cbcx b BHsyajiHsaxope 4 
nepexpuBaexcji BH3yajiH3HpyK>mefi AHa4)parMOH 17. Eoih no^aHO HanpjoKeHHe Ha 3y6bHX 
19 H 20 rpeSeHOK, xo na noBepXHOCXH rejieo6pa3Horo cjioa 8 oSpasyexca flH^paxuHOHHaa 
pemexxa b BHj^e ^asoBoro (reoMCxpHHecKoro) penbe^a, h AH^panipoBaHHbiH csex, MHHyn 
BH3yajiH3Hpyioii]iyio ;uia4)parMy 17, nona^aex b ycxpoftcxBO BOcnpH^XHJ] 5, paSoxa 
Koxoporo OHHcana paHee. HyscxsHxejibHOCXb ycxpoflcxBa no AannoMy BapnaHxy 
ocymecxBJieHHH b 2 pasa Bbime, hcm HSBecxHbiii npocBexHbifi BapHanx npoxoxnna, 
6jiaro;iapH flByxpaxnoMy npoxo>xAeHHK) csexa nepes reneo6pa3HbiH cjioii 8. B cxpoHHOM 

H MaxpHHHOM BapHaHXaX H306pexeHHJI 3X0fi MOW^^HKamiM HHKCeJIH 18 MOryX 6blXb 

BKJuoMeHbi OAHOBpeMCHHo HJiH nocjiCAOBaxejibHO HSBecxHbiMH cnoco6aMH. 
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B japyroM BapnaHle oc3aiiecTBJieHiM H3o6peTeHiw (Oht. 9) ycipoHCXBO paGoTaer 
CJleJ[QlOI^HM o6pa30M. yHHTbiBaa, hto cipoHHBie MOAyJiHTopBi 3 c npospaHHBiM 
rejieo6pa3HBiM CJioeM 8 Moryx paeoxaxfc c HacxoxoH nepeKjuoHeHHH cHiiiajia ao 500 kTu,^ a 
HcnoJiB30BaHHe myx h 6ojiee cipoHHBix MO^yJi^xopOB 3 nosBOJiHer nojiyHHTB KOHxpacr 
1:1000, ycrpoficTBO uejiecooGpasHO HcnojiBsoBaxb KaK CBeroBOJiOKOHHBiii BBiKjnoHaxejib. 
JIasepHoe MOHOTqpoMHoe hjih nojiHxpoMHoe HSJiyneHHe or MOHoxpoMHoro wm 
noJiHxpoMHoro JiasepHoro cBeroBoro HCxoHHHKa HH^opMauHH 43 nocxynaex bo 
BXOimoe CBeroBOJioKHO 42 h saxeM KOJiJiHMHpyercH KOJiJiMMaxopoM 44 ^anee 
napajiJiejiBHBifi nynoK HajiyneHHui, orpa^aacB or Bcex ranoTeHyaHBix rpaHeM npnsM 33, 
nocxynaex na uanHH^HHecicHH ^yphe-o&hCKiKB 16, KOxopuM (j^OKycnpyex csex b oj^ho 
oxBepcxHe hjih MaxpHucy oxBepcxnii 45 BH3yajiH3Hpyiomefi AHa4)pamBi 17. IIocKOJiBKy 
o6BeKXHB 46 pacnojiosKen 6mme, hcm ^oicycHoe paccxoHHHe, ox oxBepcxHfl 45, xo cBex, 
npoxoAsi Hepe3 axox oOBeKXHB, nona^viex na BUxo^Hoe cBexoBOJiOKHO 47 h 
peracxpHpyexcH ycxpoficxBO peracxpai^HH 48 HHi^opMaunH, Koxopoe no;iaex CHraaji na 
hcxohhhk HH^opMamiH 43 B cnynae oxKnoHeHHH CHrnana ox HOMHHajiBHOH BejiHHHHsi. 
EcjiH ycrpoiicxBO ynpaBJieHHM 6 noA^ex nanpHHceHHe na 3Jieicxpo;[VE>i ynpaBJienHii 9 
cipoHHBix Mo;iyjiHxopoB 3, xo AH^parnpoBanHBifil CBexoBoif noxoK nepeKpBiBaexcH 
BH3yajm3Hpyiomeii jogHa^parMOH 17, caex ne nocxynaex b bbixoahoc cbcxobojiokho 47. 
H3BecxH0, Hxo CHHycoHAanBHafl ^a30BaH pemexKa npn ^asoBOM Ha6ere paBHOM 4,82 
pawaH BUBOAHX 100% CBexa H3 nyjieBoro nopa^Ka. HensGe^cHbie luyMw, BOSHHKafomHc 
nocjie npoxoHcaeHHH CBexa nepBoro cxpoHHoro MOj^yjiaxopa 3, bbiboa^xch h3 nyjieBoro 
nop^AKa BxopHM H xpexBHM MOj^yjuixopaMH 3 xaK, KaK onHcano panee, mcm h Aocxnraexca 
BHcoKHfi KOHTpacx onxBHCCKOro BbiKiiK>Haxejn!. Ohcbhaho, hxo 3XO ycxpoficxBO MOHcex 
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pa6oTaTB KaK arreHioaitop cBexoBoro noTOKa, ecjia peryjnipoBaTb HanpaaceHHe, 
nociynaiomee Ha djiempoAbi 9. 

B flpyroM sapHaHTe ocymecTBjieHiw H3o6peTeHiw (OHr.9) ycipoHCTBo paSoTaer 
aieflyioimiM oSpasoM. B cjiyqae, ecjw b npeabwymcM BapnaHre ocymecxaneHHa 
HenpospaHHaa BH3yajiH3HpyK>iqa« flHa4>parMa 17 HMeer MaipHuy oTOepcraii 45 
nponycKaionuix ii3Jiy«ieHHe mjioc-MHHyc nepBoro a/am hhoto Bwcmero nopaflica 
flH^paicuHH, npH 3TOM BH3yajra3aTOp 4 ^ Kaaworo cipoHHoro MOj^yjwropa 3 BwnojiHeH 
Tax, mo npoTHB Ka>Kfloro OTBepcxHH 45 pacnojioacen oSteioHB 46 ^oKycHpyiomHfl cbct 
Ha BBKOflHoe cbctobojiokho 47, TO xaKoe ycrpoiicTBo BwnojiHaer 4>yHKimio 4»HJibTpa 
cbctobmx ^ctot. 3to o&bucan&rcH tcm, hto jvm pasHwx csexoBHx Macrox nojioMccHHe 
BHcuiHX nopiWKOB flH^paKUHH Ha BH3yajffl3Hpyiomefi aHa4>parMe 17 6yji&r paanHHHHM. 
VcraHOBJieHHHe HanpoiHB Ka»woro OTBepcTHH 45 ycrpoflcraa BocnpHariM 5 6y;iyT 
perHcipHpoBaTb pasjiHHH&ie CBeroBue HacroxH. 

B flpyroM B^HaHTe ocymecTBjieHHa HsoGpereHHH (0Hr. 6d) ycxpoflcrao paSoxaer 
cjieayjomHM o6pa30M. Hs ocBeroxena 1 cbct noa yrjioM, MCHtrnHM 90 rpaflycoB npoxowr 
OflHy HOT HecKOJiMco rpaneif npHSM 33 crpoHHoro anesMewra 13. B OTCyxcrBHe pejite^a Ha 
cipo^HHX MOflyjwropax 3 HSJiyneHHe nonaaaer na 4»ypi.e-o6ieKTHB 16 a 4)OKycHpyerc>i 
Ha BHsyajiHSHpyiomefi ^Ha^parMe 17, nepeicpHBaiomefi cbct HyjieBoro nopiwca 
flH4»paKimH. BHsyajiHSHpyiomiyio ««a*parMy 17, noKptnyio sepKajiOM pacnojiaraior 
napajwejttHo cBo6oflHofi rpanH npHSMw 33 crpoHHoro MOflyjiaropa 3, h cbct co 
cMeniCHHeM or nepBOHaHajiBHd« onroHecKofi och nonaaaCT b KoneHHOM Hrore nocjie 
HccKOJibKHX oipaweHHfi nepneHflHKyjwpHo k nepaoii CBo6oflHoii SoKOBofi KaiCTHOli rpaHH 
npH3MH 33 cipoHHoro MCMeHra 13 h sbtcm b ycipoficTBO BociipHaroa 5. Ecjm oahh hjih 
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HeCKOJIbKO MOJtQrjDITOpOB 3 BKJIIOHeHM, TO HaCTb HJIH BCCb CBCT H3 HyJlCBOrO UOpHjajKB, 

nepeKaHHBaercH b BJUcuiHe nopH^KH Ha ^asoBofi njiocKOCTH, pacnojio^eHHoii b 
njiocKOCTH BH3yaJiH3HpyK>meii fl^a^parMhi 17 h nonaAaex Ha cBeTonorjiomaiomee 
ycTpOHCTBO 49 HJIH Ha BTOpoe ycTpoiiCTBo BOcnpHOTHA 5. npH 3T0M nepBoe ycTpofiCTBp 
BOcnpHflTHH 5 He 6yAer ocBenieHO. TaiCHM oGpasoM, sanncH penhe^a b crpoMHOM 
MOj^yjiflTope 3 cooTBexcTByer TCMHoe nojie b nepBOM- ycipofiCTBe bochph^thh S h 
CBerjioe nojie bo BTopoM ycxpoHcxBe BOcnpHHTHH 5. Ecjih Hce cxpoHHbie MOj^yjMXOpbi 3 
oTKmoHeHBi, TO nepBoe ycipolicTBO bochphathh ocBeuj^eHO, a BTopoe He ocBeuieno. 3to 
ycrpoftcTBo Mo^er paSoTaxB npn apKOM cojmeHHOM CBere Kan iiBycxopoHHee Ta6jio mmi 
WcnjieM npHMoro BHAeHHH, a xaicace b cnyqae npoxA^ceHHoro ocBerHTCJi^ 1, onncaHHoro 
panee. 

B ApyroM BapnaHTe ocyu^ecTBJieHHJi HSodpereHHA ycTpoficTBO pa6oTaeT 
cjiej[(yK>uxHM o6pa30M. JIflK yBejiHHeHHH KOHrpacra h 3$(]^eicrHBHocTH crpoHHoro 
MOflyjWTOpa 3 b cxpoHHOM 3JieMeHTe 13 3y6BH 19 h 20 rpe6eHOK saxpbiTBi chjioiuhbim 
AH3JieKTpHHecKHM sepKBJiOM 40 TaK, HTO naAaJOU^ifi Ha npo3paHHuii rejieo6pa3HBiH cjioii 
8 CBCT B cjiyqae HapymeHHJi nojiHoro BHyrpcHHero oipancenHH npoxoAHT npospanHbifi 
rejieo6pa3HBiB cjioii 8, OTpa^caercA ot cnjioiuHoro AH3JieKTpHHecKoro 3epKajia 40, CHOsa 
npoxowT npo3paHHiiiil rejieo6pa3H&ifi cjioil 8, Ecjih Ha ranoTeHysHOfi rpann npnsMbi 33 
OTcyrcTByeT MOflyjiaTop 3, to rnnoTeHysHaA rpani* noicpjbiBaeTCH o6BiHHbiM sepxanoM. B 
3TOM cjiyqae cBer, naAaiouxHii na rpanB hoa yrjioM MeHbuiHM yrjia nojiHoro BnyrpeHHero 
OTpa^eHHH, nona^aeT na BH3yajm3aTop 4. 

B j^pyroM BapnaHTe ocyu^ecrsjieHHA HsoGperenHfl ycxpoficTBO pa6oTaeT. 
cjie^yioiUHM o6pa30M (Ohf. 6^ . Cbct ot ocBeTHTejw 1 nona^aeT, oTpa^aflCb ot 
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sepKajibHofi BH3yaflH3Hpyiiomefl flHa^parMM 17, Ha ^ypho-oGbeKms 16. JS^nee 
npoMOflynHpOBaHHMii ctpohhhmh MOflyjwxopaMH 3 cbct aocmraer uocnemeu 
CBo6oaHofl KaTCTHoii rpaHH npH3Mi,i 33 crpoHHoro MOflyjurropa 3. TaK kbk Kaxeraaa 
rpaHB noKpwra oChhhmm sepKajioM 50, to b OTcyroxBHe pejibe^ja cbct npoxoflHT b 
oSpariHOM nopaflKe no ocBerHxejw 1. Ecjih HMeerca peju,e4»Haa sannci, xoxa 6h Ha oahom 

H3 CipOTOHX MOflyjMTOpOB, TO BHCIIMe HOp^mCH AH^paiOWH HOnaaaiOT B mCJIH 

3epKajiBHofi BH3yajiH3HpyK)mefi ;uia4>parMH 17 na npoeicuHOHHtifi o6i,eKrHB 22. TaiCHM 
o6pa30M, CBCT Ha oflHOM cxpoHHOM MOflyjMTOpc 3flH*parHpyCTca AsasKfiWy vto noBwmaCT 
HyBCTBHtejttHOCTB H KOHTpaCT CTpoHHOiX) ajieMCHxa 13. B npHMepe, npeflcFasjieHHOM na 
4>Hr. 6f CBCT flH*parapyCT H&nipejKflfn, hto npnaeflCT hohth k HfleajitHOMy KOHipaciy 
H3o6pa»ceBHa na axpaHe. 

rejieoepasHMfi cjiofl ana aJieKxpoonrHiecKoro npeoSpasoBaTCjw no nacroameMy 

HSOepCTCHHIO CO60fl npOflyKT BSaHMOfleficXBHil KOMnOHCHTOB reJieoSpaSHOft KOWnOSHUHH, 

BKniOHaiomefi nojiHBHHHJiciMOKcaH 4>opMyjiM (CH2=CH)3SiO[(CH3)2SiO]„Si(CH=CH2)3 c 
MoaeKyjwpHofi Maccofi 10000-16000 h BasKocrbio 800-1000 Cct, ojmrorHflpHflcHJioKcaH 
*opMyjiH (CH)3SiO[(CH3)2SiO]CH3SiO(H)]Si(CH3)3 xaK cinHBaiomHli arenx, c 
coflepacaHHCM nvipnmhix rpynn ox 10-15% h . . b^koctok) 50-100 . Ccr, 

nOJIHMCTHaCHJIOKCaHOByK) JKHflKOCTb ^pMyjlH (CH3)3SiO[(CH3)2SiO]Si(CH3)3 KaK 

imaciH^HKaTOp c BasKocibio 5-20 Cct, 0,1% pacrBop iMaxHHoxnopcepoBoaopoflHoii 
KHcjioiM B opraHHHecKOM pacTBopHxene hjih ee KOMimeKC c TCTpaBHHHJicHJianoM ksk 
KaxajiHsaTOp oxBepjicaeHHa, npa cjieflyiomeM cooraomeHHH KOMnoHCHTOB (Mac. h): 
nojiHBHHHJicHJioKcaH - 100, (MiHrorH;«)HflCHJioKcaH -. 1 5-25. nojiHMCTHJicHJiOKcaHOBaa 
acuflKOcn. - 150-300, 0,1% pacxsop njiaxnHoxjiopcepoBOflopoanoii khcjioxm b 
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opraHHHecKOM pacTBopHTeUe hjih ee KOMiineKC c TexpaBHHHJiCHJiaHOM — 0,3-2« 3tot 
rejieo6pa3HBiii cno& He Tpe6yeT BJia^Horo noMemeHHJi npn rejieoSpasosaHHH h He 
ipeSyer ^ecncoii repMerasauHH or Bjiara b npouecce dKCiuiyaxauHH. 

Cnoco6 npHTOTOBJieHHA reneo6pa3Horo cnon sjieicrpponTHHecKoro 
npeoSpasoBarejiH, BKJUoHaeT CMemeHHe 100 Mac. h noJiHBHHHJicHJiOKcaHa . $opMyjibi 
(CH2=CH)3SiO[(CH3)2SiO]mSi(CH=CH2)3 c MOjpieKyjjflpHoil MaccoM 10000-16000 h 

B^KOCTblO 800-1000 CCT H 15-25 Mac, H OJIH^O^H;[^pHJ^CHJIOKCaHa <^opMyjiBi 

(CH)3SiO[(CH3)2SiO]CH3SiO(H)]Si(CH3)3 c coflepxcaHHeM ny^pwmHX rpynn ox 10-15% 
H BA3KocTBK> 50-100 CcT H BBeACHHe Hocjie nepeMeDiHBaHH^ 150-300 Mac. h. 

nOJIHMeTHJiCHJXOKCaHOBOH ^HAKOCTH C BJI3K0CTBK) 5-20 CCT ^OpMyJIH 

(CH3)3SiO[(CH3)2SiO]Si(CH3)3, wSaBJieHHe nocjie noBTOpHoro nepeMeiuHBaHH^r 0,3-2 
Mac. H. 0,1% pacTBOpa nJiaxHHOXJiopcepoBOAopowoit khcjioxu b opraHHHecKOM 
pacxBopHxejie Hjm ee KOMnneKca c xexpasHHHJicHJiaHOM, npn axoM nojiyneHHyio 
KOMnosHUHK) nepeMeiuiiBajox h HanocAx pasnoMepHbiM no xojiuxHHe cjioeM na 
npospaHHBiii aneicxponpoBo/iflmHjK cnoik nocjie oKOHHanHH nepeMeniHBaHHJi, . 
npeAOOHXHxejibHO, nepes 1-20 mhh. nocjie oKOHHaHHii nepeMeuiHBaHHH. 

B ^yroM BapHanxe ocyujiecxBJieHHX cnoco6 npHroxoBJicHH)! rejieo6pa3Horo cnoji 
am 9JieKxpoonxHHecKoro npeoGpasoBaxejut BKJiioHaex cMeiueHMe 100 Mac. h 
nojiHBHHHJicHJiOKcaHa 4>opMyjiw (CH2=CH)3SiO[(CH3)2SiO]mSi(CH=CH2)3 c 
MOjieicyjuipHoii MaccoM 10000-16000 h bjiskocxbio 800-1000 Ccx h 15-25 Mac. h 
ojmrorHflpHACHjioKcaHa 4)opMyjiBi (CH)3SiO[(CH3)2SiO]CH3SiO(H)]Si(CH3)3 c 
coAep^aHHCM THjipjimhix rpynn ox 10-15% h bhskocx&k) 50-100 Ccx h BBeAenne nocjie 
nepeMeuiHBaHHa 150-300 Mac. 4. nojiHMexHJiCHJioiccaHOBOH mchakocxh c sasKocxbio 5-20 
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Ccr ^opMyjiH (CH3)3SiO[(CH3)2SiO]Si(CH3)3, flo6aBJieHHe nocjie noBTopHoro 
nepeMeinHBaHHS 0,3-2 Mac. h. 0,1% pacxBopa njiaxHHoxjiopcepoBOAopojUHOH khcjiotbi b 
opraHHHecKOM pacTBopHrene hjih ee KOMnneKca c TerpasHHiuicHJiaHOM, npn 3tom 
noJiyneHHyio KOMnosHUHio nepeMeuiHBaiOT h HaHOC^T paBHOMepHBiM no xojimHHe cjiocm 
Ha npoapaHHMH sJiCKiponpoBoj^lHiiUHfl cjiofi 7 nocjie OKOHHaHH^ nepeMemHBaHHH, saxeM 
noKpuBaioT AonojiHHTejiBHOH njiacTHHofi .51 c omiiHecKH nJiocKoii noBepxHOCTBio, a 
TOJimHHy rejieo6pa3Horo cjioh 8 BwpaBHHBaiOT c noMombio rjiasHUX cneftcepoB 52, 
noMemeHHUx MCJKjay npoapaHHWM sjieinporipoBOAfliimM cjiocm 7 h AouojmmenhBoH 
nnacTHHOH 51 (Onr.lS, 14), aaxcM nojiyncHHyio KOHCTpyianHK) noMcmaiox b xepMoniKa^) 
H BBwepacHBaKrr npH xcMnepaxype 70-90 rpaflycoB UfijibCUR b tchchhc npH6jiH3Hxejii>Ho 
2-4 HacoB, aaxcM OTA^nsKyr ^xonojiKHxejibHyio njiacxHHy 51, a rejieo6pa3Hi>m cjiofi 
noKpbiBaiox BxopoH nojsjiOTKKOH 1 1 c HaHCceHHWMH Ha Hce 3JieKxpo;[iaMH ynpaBJiCHHH 9 h 
aaaeMJiCHHH 10 h saicpBrrKtx xohkhm aamHXHbiM wi3JieicxpHHecKHM cjiocm 37, npHHCM 
3a3op 12 BbicxaBjwiox flonojiHHxejiBHbiMH cneficepaMH 53, SojibuuHMH, hcm' rjiaBHue 
cneficepu. flonojiHHxejibHafl luiacxHHa 51 npejmoHXHxejiBHO BBmojiHCHa H3 cxeioia. 

B ;ipyroM BapHanxe ocymecxBJicHHa cnoco6 npHroxoBJiCHHa rejieo6pa3Horo cjioh 
msi 3JieKxpoonTHHecKoro npcoGpasoBaxejiH BKjnoHaex CMemcHHe 100 Mac. h 
nojiHBHHHJicHJiOKcaHa 4>opMyjii>i (CH2=CH)3SiO[(CH3)2SiO]„,Si(CH=CH2)3 c 
MOJicKyjMpHOfi MaccoH 10000-16000 h sraKocibio 800-1000 Ccx h 15-25 Mac. h 
ojfflTorHflpHflCHJioKcaHa 4)opMyjibi (CH)3SiO[(CH3)2SiO]CH3SiO(H)]Si(CH3)3 c 
coflcpxcaHHCM rRffpwmhTx rpynn ox 10-15% h BHSKocrbio 50-100 Ccx h bbc^chhc nocjie 
nepeMeuiHBaHHH 150-300 Mac. h. nojiHMexHJiCHJioKcaHOBOH ^ch^kocxh c bmskoctok) 5-20 
Ccx 4>opMyjiw (CH3)3SiO[(CH3)2SiO]Si(CH3)3, floSaBJicHHe nocjie noBxopHoro 
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nepeMeniHBaHHa 0,3-2 Male. h. 0,1% pacxBopa njiaxHHOxnopcepoBOiiopojaHoft KHCjiorbi a 
opraHHHecKOM pacTBopirrejie hjih ee KOMiuiCKca c TerpaBHHHjicHJiaHOM, npH 3tom 
nojiyneHHyio KOMnoammio nepeMemHaaror h HaHocar pasHOMepHHM no TOJimnHe cjiocm 
Ha npospaHHHii aneKTponpoBOflaimift cnoA 7 nocne oKOHHaHHa nepeMeimiBaHHa, saicM 
noKpHBaioT flonoraurrejibHoii iwacTHHofl 51 c onroiecKH luiocKoft noBepxHocnio, a 
ToamHHy reneo6pa3Horo cjioh 8 BHpaBHHBaKyr c noMOim.io rjiaBHHx cneftcepoB 52. 
noMemeHHHx Meawy npoapa^HMM OTCKiponpoBo^unmiM cjiocm 7 h flonojmHTCJitHoiS 
iwacTHHofi 51, aaxcM nojiyieHHyio KOHcipyKqHio noMcmaiOT b repMoimca* h 
Bi^epwHBawT npH xeMnepaiype 70-90 rp^z^ycoB I^emcHH b TCMeHHe npH6jiH3HTCJibHo .1-2 
HacoB, sarcM oxnaTKjmar no KOMHaraoft TeMnepaiypBi, nocjie vero oxflenaar 
AonojrairreJibHyjo njiacraHy 51, sarcM reneo6pa3HHfl cjxoli 8, pacnojioaccHittia Ha 
npoapaHHOM aneioponpoBoastmeM cjioe 7, CHoaa noMemaxox b xepMomxa* h 
BBwepacHBaKxr npn x«Mnepaxype 70-90 rpa^ycoB UenbCM ao nojmoro ciuHBanHa b 
xe]qeHHe iipH6nH3HxenBHO 1 -3 MacoB (Ohx. 13,14).. 

B flpyroM Bapaaaxe ocymecxBJicHHa H3o6peTCHHa HaHcceHHe ejioa ocymecxBaaKyr 
nocjieflOBax«jiBHHM nojiHBOM oflHoro hjih HecKoabKHx flonoJiHHx^HMX cjiocB rena Ha 
nepBbifi HOTi npeflBw^ynnifl cmHXHfi h oxjiajKfleHHHfi cjiofi rena. . 

B ;«)yroM BapnaHxe ocymecxBJieHHa aasop BwcxaBnaior rjiaaHBiMH cneacepaMH 52 
nocjie nojraoro cmHBaHHa, ycaaicH h oxnaawcHHa rena m KOMHaxHofi TCMnepaiypw 
(«>Hr.l5). 

B eme oflHOM BapHanxe ocymecxBneHiw H3o6peTeHHa flonojiHHTCjibHyra njiacxHny 
51 noKpMBaiox aHXHwesHOHHWM CJIOCM, B Kanecrae aHiHwesHOHHoro cnoa 
npeflnoTOTxejibHO HcnojibsyioT noBepxkociHO-aKraBHoe Bcmecrao (IlAB), nanpHMcp, 
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cyn^aaoji-n. BHanajie roTOBST pa36aBneHHi>ijft pacTBop cynh^anona-n b aaexoiie hjih 
BOfle. PacTBop flfiaxjua 4)HJibTpyioT mn yaajicHHa njioxo pacraopuMbix MacTH^. 
HaHeceHHbifi na AonojiHimsnBHyio luiacTHHy 51 pacTBop, Hcnap^cb, oc-raBJMer Ha ee 
noBepXHOCTH tohkhH aHTHanresHOHHuji cjiott. flanee aAresHOHHBiii caott HaipeBaior b 
TeieHHe naca npH 40°C. HcnoaMOBaHHe aimiwesHOHHoro cnoa nosBOJuer AOBec-m 
i»HecTBo nojiyqaeMux cnoeB ao 100% . 

KpoMe Toro, flonojiHHxejibHyio njiacTHHy npeflnoHTHTejiBHo o6pa6aTWBaior 
luiasMeHHEJM HJIH HHUM OHHmaiouuiM o6jiyHeHHeM HssecTHBiMH cnoco6aMH. 

KoMHOSHUHfl j^jiH ocymeciiwieHHa cnoco6a HsroxoBJieHHA reneo6pa3Horo cjioa win 
ajieKipooimiHecKHX npebepasosaTejieii BKjnoMaer noJiHBHHHJiCHJioKcaH ^pMyjiu 
(CH2=CH)3SiO[(CH3)2SiO]mSi(CH=CH2)3 c MOJieKyjiapnofi Maccog 10000-16000 h 

BS3KOCTbK> 800-1000 CCT, OJIHronVV>HACHJIOKCaH ^pMyjIBI 

(CH)3SiO[(CH3)2SiO]CH3SiO(H)]Si(CH3)3 KaK cmHsaiomafi areHX, c coaepHcaHHCM 
nwpHflHwx rpynn ox 10-15% h BflSKocnio 50-100 Ccx, nojiHMexHJicHJioKcaHOByio 
aowKOCTb ^pMyjiH (CH3)3SiO[(CH3)2SiO]Si(CH3)3 kbk njiacTH^jHKarop c BasKocrfcio 5- 
20 CcT, 0,1% pacTBop njiaTHHoxjiopcepOBOAopOfflHofi kmcjioh.! b opraaHHecKOM 
pacTBopHiejie hjih ee komiuickc c xerpaBHiauicHJiaHOM KaK Ka-rajiHsarop aiBep»AeHHx, 
npH cjieayiomeM cooxHomeHHH KOMnoHeHTOB (Mac. h): noJiHBHHHJiCHJiOKcaH - 100, 
ojiHTorHflpHflCHjioKcaH - 15-25, nojiHMenuicHJiOKcaHOBafl »hakoctb - 150-300, 0,1% 
pacTBOp nnaTHHoxnopcepoBOjEiopoAHofi khcjiotu b opraiiHiecKOM pacTBopHrejie hjih ee 

KOMHJieKC C TeipaBHHHJICHJiaHOM - 0,3-2. 
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IIpHMepl. 

npeflBapirrenMO CMeuiHBaiOT nojiHBHmwcHjioKcaH (100 Mac.M.) h ciuHBaiomHft 
arcHT- ojraroniflPHflCHflOKcaH (20 Macn.), b nojiyHCHHyro cMecb nocjie npejD»ap^rreJibHor6 
nepeMemHBaHiM BBOflar nojiHMeTHJicHjioKcaHOByK) acHflKocxt (150 MacH,), cmccb bhobb 
imaTMbHo nepeMeiHHBaior h, HaKOHeu, bbowit KaxaJiHsaTop -0,1% pacraop 
nJiaTHHoxnopcepoBOflopoflHoli khcjioto b opraHHHecKOM pacraopHTCjie (HsonponiuioBOM 
CTHpre) (1 MacH.). KoMnoaamiio xmaxejitHo nepeMemHBaioT b TCHeHHe 5 MHHyr, h 
Haaocax Ha 3JieKiponpoBOAaum« npospaTOwg cnofi nepea 10 MHHyr nocjie OKOHHaHHa 
nq}eMeiiiHBaBHi[.. . 

Ycxpoficrao no HacroameMy HaoGpercHHio mo»ct 6hnh BBinojmeHO cjieflyioumM 
o6pa30M. npHSMa 33 (hjih npospaiHaji imocKonapaJuiejifcHaa roiacniHa 41) h BTOpaa 
aomoxKa. 1 1 Moryx Swrb BBinojiHeHBi h3 CTeicna. npoapaHHbii! sJieKiponpoBOflamnft oioft 
7 - H3 OKHCH HUflHa, npoapaMHHil rejieo6pa3HHii cjioft 8 HsroraBJuiBaior b bhac 
noimopraHocHJiOKcaHOBoro rejw. OneKrpom 9 n 10, 3y6M 19 m 20 rpeGenoK h KOHiBKn,! 
35 H 36 Moryx 6HTI, BBmojiHeHU h3 ajiiOMHHHa, xpowa, MOMSfleHa.. Oioh 34. 37 38 
flHaneicipHKa Moiyr 6Hxb BHnojjHeHH h3 HHxpHfla KpeMHH>i. B KaMcciBe ocrajitHwx 
OTCMenxoB H 6JIOKOB Moryx 6i,m HCHOJiMOBaHi,! craHaapraHe 3JieMeHTH h Cjiokh. ^HHa 
BOJiHH CBCTa B saBHCHMOCTH OX npHMeHeHHH MOHCCT 6biti. BBi6paHa, HanpHMep, B 
BHflHMOM «Hana30He. BosflyiHHBiii 3a3op 12 mo^cho BH6paxi., HanpHMep, 5 mkm, a 
TOJunHHy reneo6pa3Horo cjioa 8, HanpHMep, 30 mkm. TomuHHa nepeHHCJiCHHBix 
aneicipoflOB 9 h 10, aySBCB 19 h 20 Moacex 6hxi. BBiSpaHa ox flecaxwx ao cotbix aoncH 
MHKpoHa. 3jieicrpHHecKHe napaMcnpw. HcnojiBsyeMHC b MOflyjwxope 3. Moiyr 6Bixb. 
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HanpHMep, Bw6paHBi cneflyiomHMH: nanpHxceHHe cMemeraa 50 Bojibt, HanpjDiceHHe 
CHTHana 15 Bojibt, HMnyjibc KoppeiaxHH 5 Bojibt, nepHOA cjieAOsaKHH CHTHanoB IOmkcck. 

Ha <E>Hr. 10a npHBCAena xHnHHHaH speMeHHas ocuHJiJiorpaMMa mMCHcnnn 
rjiy6HHW peiibe^a A(t) (oxHocurejibHbie ewmmxhi) Ha npospaHHOM rejieo6pa3HOM cjioe 8 
B saBHCHMOCTH OX BosAcficTBiM 3jieKTpHHecKoro HMnyjifcca Ui janHxejibHOCTbK) B amy 
MHKpoceicyHAy. Ha Onr.lOb npHBCAena ocimiuiorpaMMa BpeMCHHoro ixmcn&nm 
rJiy6HHbi pejube^a A(t) npH AJiHxejibHocxH sjieKxpHHecicoro HMnyjitca Uj b abc 
' MHKpoceKyH/Qu. B o6oHX cjiynaax HcnojibSOBaH xpexMHiq)OHHBifi sasop 12 npH lUHpHHe 
3y6i>eBl9H20 BA]BaMHKpOHa 

B KanecxBe HcxoHamca CB^a 14 MOiyr 6brrb HcnojibsOBaHbi, HanpHMep, 
nojiynpoBOAHHKOBbie Jia3epu hjih jiasepbi Ha napax MGjm, soJioxa, cxpoHUHH, a xaioKe 
rasoBiae Jieisepbi, xenjioBbie hcxohhhkh CBexa. 

OnxHMecKHe napaMexpbi AexajieiK paccHHXbiBaKyrca no HSBecxHbiM MexoOTKaM. B 
KanecxBC npHMepa HHDKe npneeAeHbi Aea npocxeiiuiHX pacnexa ahh OAHOUBexHoro 
cxpoHHoro ajieMCHxa 13 c AByMH npnsMaMH 33 (HpHMep 2) h xpexruBexHoro 
cxpoHHoro ameMCHxa 13 c nexbipbMa npnsMaMH 33 (TIpHMcp 3) . IIpH 3xom pacnojiOHceHH^ 

miJIHHJEQ)HHeCKHX O&beKXHBOB Bbl6paHbI paSJlHHHblMH. 

npHMep2. 

Hcxoj^Hbie napaMexpbi pacnexa (Onr.ll) cjieTO^HXHe. PasMep pe6pa 
KaxexHoit 6oKOBofi rpann xpeyroJibHofi npH3Mbi 33 c ocnoBaHHeM b bhac npaMoyroJibHoro 
paBHo6eApeHHoro xpeyrojibHHKa paBen p. VroJi pacxoAHMOcxH n3JiyHeHHjj b sosflyxe 9. 
noicasaxejib npejiOMJieHHA cpe^bi n. JIflHHa BOJiHbi cBexa b Bos^yxe MaKCHMajibHbiti 
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HcnoJiBsyeMbiii nopHAOK 'w^paicuHH N (±1, ...iN). IIpeflnojiaraeM, hto d|=d2=d/2 
(Oht.II). 

BseAeM o6mHe 4)opMyjiM pacnexa. 

PasMep BH3yajiH3HpyiomeH flHa^ipamw 17 paeeH jiHHeftHOMy paccroflHHK) Meac^y 

COCeAHHMH nOpAjmcaMH AH4>pa&KHH (b HaCTHOCTH M&Kjsy 0-M H 1-m), 

h==p/(2N+l) (1) 
Vroji pacxoAHMocTH HSJiyneHiw b cpe^e paaeH 6/n. 
JlflHHB, BOJIHJU B cpCAe /n. 

PaccT05iHHe d=hn/e-p= p(n/((2N+l) G)-!) (2) 
Vroji pacxoAHMocTH Meac^y coceAUHMH nopxAKaMH AH^paiouiH 
a=(X,/n)A™ (3) 

JEpIH H36e:KaHHfl nepeKpMTHH COCejOUlHX nOp^KOB AH^paKUHH 

a=h/(di+p)=2h/(d+2p) (4) 
C ynexoM (2), (3) h (4), npHseAeaHbiiK nepHOA MHiq)opejiBe4>a 

Xm=Xj(d+2p)/(2nh)=X|(I/e+(2N+l)/n)/2 (5) 
OHSHHecKHii nepHOA MHKpopejibe4>a 

Am = A«iV2 = (1/ e +(2N+l)/n)/ V2 (6) 
OoKBJibHoe paccTOfflHe JiHHSbi B cpeAe 

fp= d+p= pi)/((2N+l) 9) (7) 
OoKanbHoe paccroflHHe jihhsu b BOSAyxe f = fp/n, 

f=fp/ii=p/((2N+l)e) (8) 



IIpHBeAeM KOHKpeTHbiii npHMep pacnera ahm napaMcrpoB: 
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e = 0.05, h = 0.56 K«KM, p=0.4 mm, n=1.59, N=2 
H3 (2) PaccTOHHHe d=hii/e-p= p(n/((2N+l) e)-l)=2.14 mm, 
Hs (1) pa3Mep BH3yaiiH3HpyK)meli AHa^pamw h= p/(2N+l)=80 mkm, 
H3 (6) c^HSHHecKHfi ncpHOA MHKpopejii,e(^a he rpaHH npHSMW Am « 0.707 h (1/ 0 
+(2N+l)/n)= 9. i 6 mkm (1 09 mm**). 

npHMepS. 

npHBCACM eme o^HH npHMep pacnexa xpexuBerHoro crpoHHoro aneMeirra 13 c 

HCTBipBMH npHSMaMH 33. 

Hcxo^Bie napaMexpbi pacnexa cjiejt^yiomHe. JiHHsa pacnoJiOMceHa b TOHKe B. 
BxoAHofi napajuiejiBHHfi cbctoboh noTOK npoxoAHX nepes rpaat L. Becb onTHMecKHfi 
nyn> ABCDEFL npoxoj^HX b cpe^e c noKasaxejieM npejioMJicHMH n. OxpaacaiomHe rpaHH 
njpHSM (F, E, D, C) pacnojiOMceHbi noj^ yrjiOM 45''. TpH cxpoHHWX Mo;^yJ^flXopa 3 c 
pasjiHHHBiM nepHOAOM pejibe(t>a pacnonoMCCHM Ha rpan^x D, E, F. flflnna bojihbi csexa b 
BOSAyxe paBHa Xi ( Xd, Xe^ Xf: cooxBearcxBCHHo). YrJibi pacxojwiMOcxH jvih HSJiyneHHH 
pasHWX ubcxob paBHBi cooxBexcxBCHHO Od, 6e, Op. MaKCHMajibHwfl yroji pacxoflHMocxH 6 
= niax{ Od, 6e, 6f }. IIpHBefleHHMH nepHoa pemexKH (nepHOfl npoeicuHH pemexKH Ha 
nepneHAHKyjiHpHoe cencHHe CBexoBoro nyHKa) Am (cooxBexcxBCHHO X^d, ^e, hn? Ann 
pasHbix AiiHH cBexa). <I>H3HHecKHii nepHOfl MHKpopejibe^a Ha rpaHH npH3Mbi Am= Am ^2 

(cOOTBCTCraeHHO AmD, AmE, AmF AM paSHblX WIHH CBCXa). FaCCXOflHHe ox SaCJIOHKH 

(tohkh ^oKycHpoBaHHH 0-ro nop^a) Ao peuiexKH pasHO sj (cooxBexcxBCHHO Sd. se. sf 
msi pasHbix wiHH CBexa). MaKCHManbHbift HcnoJibsyeMbitt nopaoiOK w^paicuHH N (3aAaH). 
Pa3Mep nepneHAHKyjwpHwx rpanefi npH3M (cm. OHr.l2) 
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KAB)=p/3. 
(9) 

OSiitafl raSapHTHaa BUCOTa mikcejis 

d=2t+w=2p/3+w. 

(10) 

nojiHMfi onTHMecKHfi nyxb ox sacjioHKH ao BXOAHoii rpaHH (ABCDEFL) 
s=5t+w=5p/3+w 

(11) 

PasMep sacjiOHKH pasen jiHueiiHOMy paccroflHHio Meacfly coccahmmh nop^AKaMH 
AH^paiamH 

(b HaCTHOCTH M&Kffy 0-M H 1-m), 

h=p/(2N+l) 
(12) 

ParacoAHMOCTit nyna b cpe^e 6/n. 
.ZpiHHa BOJiHbi B cpe^e X| /n. 

MaKCHMajibHutt oniHHecKHfi nyn> onpeAejiaercH pacxoAHMocn>io 

s=h/(e/n)= hn/e = pn/((2N+l)e) 

(13) 

C yneroM (1 1) 5p/3+w= pn/((2N+l)9), x.e. MSKCHMajibHafl BejiHHHHa w 
w=p(n/((2N+l)e)-5/3) 

(14) 

CooTBeTCTByiomHfi ra6apHTHBiil pasMep nuKcejia H3 (10) 
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d= 2p/3+w= p(n/((2N+l)e)-l) 

(14A) 

PaccTOHHHe OT pemencH D ao sacjiOHKH (ABCD) wx Xq paBHo c yneroM (14) 

SDr=2t+t/2+w=5t/2+w=5p/6+w=p(n/((2N+l)e)-5/6) 
(15D). 

PaccTonHHe ot pemencH E no aaaioHKH (ABCDE) aim Xb pasHo c yneroM (14) 

SE=3t+t/2+w =7t/2+w =7p/6+w= p(n/((2N+l)e)-3/6) 

(15E) 

PaccTOOTHe OT pemexKH F no sacjioHKH (ABCDEF) Aj.- paBHO c yneroM (14) 
SF=4t+^t/2+Vi^9t/24Av=9p/6H-wp=3p/2+vv=p(n/((2N+l)e)-l/^^ 

(15F) 

Vroji M&Kjiy coce;iHHMH nopsjoncaMH m^paxuiUH 

a=(\,/n)A„, 

(16) 

;^JW H36e«aHHH nepeKptiraa coceflHHX nopa^KOB «a$paiatHH 

a=»h/si 

(17) 

H3 (16) H (17) npHBeAeHHuii nepHOA MHKpopejibe^ja 
Ato = sj /(n h) 

(18) 

C yqeroM (12) npHBeAeHaiaS nepHOA MaKpopente^a 
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Kf= Si X, (2N+l)/(n p) (1 9) 

C yneroM (15) jva pasHUX pemeioK (cooTBercTBeiiHo fliM pasioax jjahh bojih) 
npwaeaewBMA nepaoA MBKpopejibe^a 

Kcr' sp Ad (2N+l)/(n p) = A© (l/e-(5/6)(2N+l)Ai) 
(19D) 

SB Xb (2N+l)/(n p) = (l/0-(3/6)(2N+iyn) 

(I9E) 

AmF= sf Xf (2N+1)/([ii p) = (l/e-(l/6)(2N+l)/n) 
(19F) 

C TOHKH speHiw yMeHBineHiw paspemcHiw sySteB 19 h 20 rpeSeHOitf cjiejayer 
pacnojiaraii crpoHHafi MOflyjwxop 3 MaKCHMajanofi fffimihi bohhh CBera b toikc D 
(xpacHufl), ajqn)e[MHHHManbHoii-BTOHKeF(cHHiii$). 

OHSiraecKHfi nepHoa MHKpopejiBe^a Ha rpaHH npHSMti 

Am=A™V2 

(20) 

HUH c yqeroM (19) flja pasHHx fljiHH bojih 

AmD= A«dV2= AdV2 (I/e-(5/6)(2N+l)/n) 

(21D) 

AmE= A«eV2 = Ab V2 (l/e-(3/6)(2N+l)/n) 

(21E) 
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AmF= WV2 === Xf V2 (l/e-(l/6X2N+l)/n) 

(21F) 

OoicycHoe paccroxHMe noma b njiacniKe, c yqeroM (14) 
fy- t+w = p/3+p(n/((2N+l)e)-5/3)= p(n/((2N+l)e)-4/3) 
(22) 

OoxycHoe paccroHirae jihhsu b Bosjiyxe fp/n, 

Vn= p(l/((2N+ l)0)-4/(3n)) 
(23) 

npH e = 0.05, Xd= 0.60 mkm, Xe= 0.45 MKM, Xf = 0.40 mkm, p==0.4 mm, n=1.59, N=3 
H3 (9) npflMoyroJibHue rpauH npusMu t=p/3=0. 1 33 mm, 

H3 (14A) raGapHTHafl awcoxa nHKcena pasna d= 2p/3+w= p(n/((2N+l)e)-l)=L417 

H3 (12) pasMep 3acjioHKH.h=p/(2N+l)= 80 mkm, 

Hs (21) 4)ii3HHecKHji nepHOA MHKpopejii>e4)a na rpsaua. npmMja 

A„ = A.,(28.28-[5,3,l]*1.0377); 

A^ = XDV2(l/e-(5/6)(2N+I)/n)= 13.85 mkm ( 72.2 mm"') (KpacHHii), 
AmE = A€>fe(l/e-(3/6)(2N+l)/n)= 11.33mkm ( 88.3 mm"') (aejienbiii), 
AmF = ?lF V2 (l/e-(l/6)(2N+l)/n) = 10.89 mkm ( 91 .5 mm"') ( CHHHfi). 
Hs (22) ^roiQ'CHoe paccTOs»iie jihhsh b njiacTRxe fp- p(n/(PN+l)9)-4/3) = 1.28 
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Hs 4)opMyji (21) H k3 npHMepa Bwmo, hto b ^aHHOH KOHcrpyKUHH cxpoHHoro 
ajieMCHTa nepnoA pemeroK onpeAeJwexcH a ochobhom yrjioM pacxoAHMOCXH h jq^iHHOH 

BOJIHBI Ii3Jiy«ieHHH. 

TaKHM o6pa30M, b npcOToaceHHOM sjieicipoonTHHecKOM npeo6pa30BaTejie 
KanecTBO bbixoahofo cHniana na ycxpoHcxBe BocnpHHTHH aroro cHraajia BMUie, hcm b 
npoTOTHne. npH 3tom coBOKynHocxb oxjiHHHTejibHbix npH3HaKOB ajieicrpoonTHHecKoro 
npeoSpaaoBaxeJiH nosBOJiaer npH cospeMeHHOM ypoBHC TexHOJioraH HsroTOBHTb 
ycipoHCTBO OTo6pa3KeHHH TeneBHSHOHHoii HHtj^opMauHH, ycrpoiicTBo sanHCH na 
CBeTOHyBCTBHTenbHufi HOCHTejib, ycTpOHCTBo onTHHecKofi o6pa6oTKH HH^opMauHH, a 
TaK^e pasJiHMHiiie onTOBOJioKOHHBie ycipoiicTBa ffflH ynpaBJien™ CBexoBbiMH noTOKaMH. 

npH 3TOM ^yHKUHOHajiBHbie, CTOHMocTHBie H aKcnjiyaxauHOHHbie pacxoAbi 6yffyT 
HH^e, HCM y npoTOXHna. 



6S 



«»OPMyjIA HSOBPETEHHa. 

t (^3jieKTpoonTHHecKHfi npeoSpasoBarejifc, coaepjKaamM nocJieflOBarentHo 
pacnojioweHHwe Ha rjiaBHofi onxHHecKofi och: xoth 6i,i o^h ocBexHTeJn,, npospainyK) 
noOToaacy b bhac xoth 6m oflHoft npoapaHHoii npHSMw nojiHoro BHyipcHHero oipaaceHiw, 
xoM 6m offlHH cTpOHHMft MOflyjMTop, XOTH 6bi oflHH BHsyaaHsaxop, yCTpOiiCTBO 
BOcnpHjraw, a xaicMce xoxa 6m ojtwp ycxpoficrao ynpaBJicHHJi, npHHCM cipoHHtifi 
MOflyiwTop coflepHorr HaneceHHtifi na npospaquyio nofljiojracy npoapa^HMtt 3Jieiaponpo- 
BOflaiimft cjioii, noKpbixbift iipoapaHHsiM reneo6pa3HHM cjioew h. cHcrcMy H3 i mxyK 
napaawejiBHHx jieHTOHHBix sjicKipoflOB ynpawieHiw h aaseMJieHHa, naHeceHHMx he 
BTopyio nofljiojKKy h pasMemeHHMX c saaopoM npoapanHMM rejieo6pa3HHM cnoeM h 
ooeOTHCHHHx MeicrpHHecKH c ycxpoacTBOM ynpaaneHM, npH xora 6m ooth 

cxpoHiftift MOflyjwTop BMecre c npo3pa«iHofi noAnoaacoH cocxaBJiaex crpoHHMfi 
aJieMCHT, npHHCM ocBCTHTeflfc cocTOHT H3 AocjicaoBaTCflBHo pacnojioaccHHMx Ha rjiaBHofi 
onxHHecKoii och npoxaMceHHoro HCTOHHHica csera h ocBemrcjibHoro cocrasHoro 
o6x,eicTHBa, BHsyajmaaxop BKJuoHaer b ce6a nocjiefloBarejibHo pacnojioHceHHMc Ha 
raaBHofi onxHHecKofi och 4)ypbe^6beicniB h BHsyannsHpyiomyio flHa4>parMy, npHHCM 

HCTOHHHK CBCTa HBJMeXCa HMnyjIbCHMM HJIH HCnpcpMBHMM, a HaCTOra nOBTOpeHHS 

HMnyjibcoB CBCTa paBHa naCToxe 6ipoK HsoepaweHHH, npn mou nemo^ntie sjieicrpoflu 
pacnojioHCCHbi naparoiejibHO lopHesbiM rpanaM npHSMM nojuioro BHyrpeHHero OTtpaace- 
HHa, pasMemcHbi Ha BTopoa noflnoHoce b omoU njiocKocra h noflicnioHeHM k pasHMM 
nofflocaM 6jioKa hctomhhkob HanpraceHHii CHinajioB, npn 3iom Kaacfloro cxpoHHoro 
nHKcejw JieHTOHHHe ajieicrpoflM ynpaBJiCHHa ajieicxpOTrecKH cocaHHCHM c nepHOflHMecKoft 
cipyicrypofi 3y6beB ynpaRneHHs, a ajieicrpoflbi aascMneHHa aneinpHHecrai coewHCHM c 
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nepHOflHHecKofi CTpyKxypofl 3y6beB sascMJieaiw, npaneM 3y6M BMecre c aneiopoflaMH 
HMeKJT Bm fleyx BcraBneHHsix apyr b flpyra h iwonHpoBaHHBix Apyr or flpyra 
npoBOflamHX . rpeGcHOK, npn stom aySta rpe6eHOK pacnojiOHteHw napajuiejibHo 
npoTflaccHHOMy HcxoHHHKy CBcxa, npHHCM fljw Kaaqtoft fljmHU Bojnai npo-nraceHHoro 
HCTOHHHKa CBeta A. CM« H ero pacxoflHMocro a pacx (b pa^waHax) b HanpaBJienHH 
nepniBHflHKyjwpHOM 3y6taM rpeSeHOK, nepnofl paccxaHOBKH nap aySbCB ynpaBjiCHiw h 
sasewjieHHii 7^ BM6Hpaexx;a h3 ycjioBiw; X aye < V2 X C8e« / a picv 

2. ycrpoiicTBO no n.l, oxjiHHaiomeecfl tcm, to) b ocBenrrejiBHUfi cocrasHofi 
oSieicniB BBCfleH no Kpafineii Mepe oma njsjmmpuHeciani oeteKniB, oSpasyiomair 
KOToporo napaJuienbHa 3y6baM rpeSenox. 

3. YcTpoficiBO no n.l, OTJinnaiomeecH tcm, vto BHsyaraoaxop coaepacHx no 
Kpafiaefi Mepe oflHH muiHHflpHHecKHfi o6i.eKTHB, oSpasyiouiaa Koroporo napajwejiiaa 
3y6i>XM rpe6eHOK 

4. ycxpoMcTBO no n.l, oTJuraaiomeecji tcm, mo ycxpoiScTBo BOcnpHflTHx 
coflepacHxnpoeiamoHHwfl ofeeKTHB, cncreMy aepicaji, cpcflCTBo cicaHHpoBaHHa cipoioi no 
B^mncaim, aKpan, ^oroflarqHK cKanepa, a ocb cpe^cTBa CKanHpoBaHHa nepnenwiKyjMpHa 
nenroHHMM sjieiopoflaM, npnieM b npoeKiwoHHbifl o6i«kthb BBe^eH ropoHflajiBHo- 
iwaifflflpHHecKHfi oGi^KTHB, npH 3TOM munumpHHccKHii ofeeKiMB HMCCT o6pa3yK)myio, 
napajuienbHyio 3y6i>flM rpe6eHOK. 

5. VcTpoficTBO no n.l, oxOTMaiomeeca tcm, hto ycrpoficrao ynpawieHiM coctoht 

H3 yCTpOficraa CHHXpOHHSanHH, BHXOfl KOTOporo nOflKJHOHeH K 6jl0Ky HCTOHHHKOB 

HanpajKCHiift cnraajioB, a ero .Bxofl - k ^OTOfla-niHKy cKanepa, HcronHHica onopHBW 
HanpflxcHHit, BionoHeHHoro M&Kpy npospaMHtiM 3JieKiponpoB0^iflu»HM cnoeM m 
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aneinpoflaMH saaeMaeHM, 6jioKa hctohhhkob Hanpa»ceHHfi CHraaJioB, coeOTHCHHwx c i 
BXOAaMH aneicrpoAOB ynpaBjicHM cipoHHoro Mo^iyjixTOpa; ' Hcro^mnca HanpflxceHHx 
CMemeHHa, noAKJUoqemioro oarhm biiIboaom . k oj^HOHMeHHUM Bbiso/^aw rpynnw 
HCTOHHHKOB HanpflaceHHfi CHraajioB, a flpyniM b^bo^om - k 9neKrpoflm aaaeMJieHHfl, npH 

3T0M yCrpofiCTBO CHHXpOHHSaiqiH HMCer ffpa AOnOJIHHTeJIbHUX SbtKOm, OAHH H3 

KOToptix no^ucjuoHBH K HCTOMHHKy cBBxa, a flpyroft - K cpej^cTBy CKaHHpOBaHIW .CrpOKH, a 
TBKxe HMeer AonojiHirrejiBHMi! bxo;^ ot 6jiOKa hctohhhkob HanpasKeHidi cHTHanoB, npn 
3T0M nocjieflOBarenBHO c hctohhhkom HznpnTKeHun cMcuteHiw BBCfleH ajieKrpHHecKufl 
HCTOiHHK Koppexmitt BpeMCHHoro $poHTa oSpaaoBaHiM pejoe^ coeflKHCHHWii c 
ycipoiicTBOM CHHxpoHHsaimH, KOTopHfi B MOMCHT BKJiio^ieHiw HMflyjiBca CHrHajia noflaer 
flonojiHOTen&Hoe HMnyjibCHoe HanpaaceHHe CMemeimii saflaHHoii bo BpeMCHH ^lOpMM, a k 
6noKy HCTOHHHKOB HanpuxeHHii CHraanoB nojtiKiiioHeH KOMMyraTOp, nepeicnioHaiomHtt 
nojwpHOCTL cHTHajia Ha ajieicrpoflax ynpaBJieHHH h sasewuieHHa no s^oaHHOMy 
npocipaHCTBeHHO-BpeMeHHOMy saKony h coe«HHeHHMfl c ycipoficTBOM CKHxpoHHsaiwH. 

6.. ycipoiicTBO no n.l, OTJiHiaiomeecH tbm, hto npoapaHHaa no^oacKa 
BwnojraeHa b bbac N rpeyrojiBHtix npHsw c ocHOBaHHCM b bhac np«vioyrojii.Horo 
TpeyrojiBHHKa nocjieflOBarrejitHo oonpnaceHHHx onxHHecKH pasHWMH KaTeiroiMH 
6oKOBbiMH rpanaMH, npnieM na ace hjih HeKOTOpwe ranoTCHysHHe 6oKOBMe rpaHH 
HaHeccHM cipoHHHe MOflyjurropM, npn 3tom oma Karcraaa GoKoaaa rpant nepBofi 
npH3MH HMeer csodomyio noBepxHocxb, o6pameHHyK> k ocBeraxejno, h oma KaTCraaa 
eoKOBaa ipaHB noc;ieflHeii npHSMH HMeer CBo6oflHyK> nosepxHocrb, o6pameHHyK> k 
BHsyajHoaropy, npHWM 3th rpaHH pacnojioaccHU nepneHflHicyjwpHO rjiaBHofl 
onniHecKofi och, npn stom cBer or ocBerHrena n^z^aer Ha see ranorcHysHMe ipaHH nofl 



.68 

yrjioM 6oJibniHM, hcm yrdJi noJiHoro BHyipeHHero oipaaceHiw, a . cTpoMjJHe MOflyjwxopM 
HMeioTpaBHHeiinHpa3HMenpocTpaHCTBeHHHeHacTOTH3y6i.eB rpe6eHOK. 

7. ycTpoiicTBO no n.l, OTJiHHaioweeca tcm, hto cHcxeMa napaJuiejH.HHx 
jieHTOHHUX ajieiopoflOB ynpanneHiw h saaeMneHM HaneceHa Ha.BTopyio noflno»CKy h 
noicpBira paBHOMepHWM no TOjmmHe tohkhm cjiocm flHajreicipHKa, na KOTopufi naHeceHO 
nepneHflracyjiapHO jieHTOHHHM sxteicrpoflaM ynpasjieHiw h saseMJieniM syGsa 
ynpaBJieHiw h aaseivuieHHa . rpeSeHOK, napaJUienbHHx npoxiraceHHOMy HCTOHHHicy 
cBffra, upm&A 3y6M ynpaBJiemw ajieKxpHHCCKH coeflHHCHbi c noMonibio KOHxaKTOB c 
jieHXOHBiiiM auieicrpoflOM ynpaBneniw, a 3y6M saseMJieHHH sjieicxpHHecKH coeflHHCHM c 

nOMOmbK) KOHXaKXOB C JieHTOHHbIM 3JieKXpOflOM 3a3eMJieHHa, npH 3X0M xopubi 3y6i.eB 

oflHoro nHKceju pacnoJiOHceHW c 3a3opoM nanpoxHp xopuoB syGbCB flpyroro nHKcena, 
npHHCM 3y6bfl noiqjbixbi xohkhm sainHXHbiM AHSJiexxpHHecKHM cjiocm c peryjiHpyeMWMH 

SneKXpH^eCKHMH CBOttCXSaMH. 

8. YcTpoficxBo no n.l, oxjiiwaiomeecH xcm, »m) cucxcMa H3 napajuienbHMX 
jieHTOHHbix 3JieKipoAOB ynpaBJieHHH h 3a3eMJieHiw HaneceHa na Bxopyio nowioxacy a 
noKpura paBHOMcpHbiM no xojimHHe xohkhm cjiocm flHajieicxpHKa, he KOXopoM 
pacnoJioaKeHbi 3y6ba 3a3eMJieHHa rpeSenoK, coe^HHeHHwe sjieicxpHHecKH c noMombio 
KOHxaKxa c jieHTOHHbiM aJicKxpoflOM sascMJieHHa h noKpwxwe BxopbiM paBHOMepnuM no 
xojiniHHe TOHKHM cjiocM wi3JieKxpBKa, Ha KOTOpwa HaneceHW 3y6ba ynpaBJieHHH 
rpe6eHOK, coeAHHeHHue ancKxpHHecKH c noMOUtbro KOHxaKxa c jicHTOMHbiM ancKipoflOM 
ynpaBJicHHa, npH 3TOM b Ka^oM nHKcejie TOpuw 3y6beB pacnojioaceHW nanpoxHB 
npoMeacyiKOBMeHCflyxopuaMH3y6beB coceflpero nHKcena. 
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9- ycxpoilcTBO no n.l, oTJianaiomeecji tcm, hto coacphcht M crpoHHtix . 

3JieMeHTOB, KaJKWblH H3 KOTOpUX COCTOHT H3 HeXHOrO KOJIKHCCTBa npH3M, pacnOJlOMCCHbl 

B offHofl nnocKOCTO B BHflc jiHHeHHOH MaxpHUbi, HpHHCM pasMcmeHHwe B napajuiejibHbix 
njiocKocTHX HJiH B o;moH nnocKocTH iiepBBie h nocjiejiHHe CBo6o^iHfcie KaxerHMe SoKOBbie 

ipaHH CTpOHHHX SJieMCHTOB oSpamCHM K MaxpHUaM H3 M O^^HOUBeXHMX, ipeXUBCTHblX 
HJIH MHOrOI](BeTHbIX OCBCTHTejiefi H M OOTOUBCTHMX, TpeXUBCTHblX HJIH MHOrOUBeXHblX 

BHsyajiHsaTopoB cooxBexcxBeHHO. 

10. YcxpoficxBO no n.l, oxjiHMaiomeecH xeM, mxo ycxpoflcxso BOcnpHOTiw 
BbraojiHeHO B BH^e npoapaHHoro hjih MaxoBoro, hjih cBeroHyBCXtexejibHoro, hjih 
xenjionyBCXBHxejibHoro Maxepnajia, h noMemeHo nocne Maxpiaiw BHsyajiHsaxopoB na 
rjiaBHoft onxHHecKOH och. 

11, YcxpoHCXBO no n, 1, oxjiHHaiouJieecfl xcm, hxo co^epxcHx o^hh cxpoHHbifl 
MOffyjwxop, KpacHMii, sejieHwfi h cHHHii ocbcxhxcjih, cooxBCXcxiiyiomHe hm no UBCty xpH 
ycxpoHCXBa ynpaBJienHa, aneicxpHHecKH coe^HHeHHwe Bhixoflmn c usexoBbiM 
KOMMyiaxopoM, noAKJnoHCHHLiM OAHHM CBOHM BwxoAOM K cxpoHHOMy Mo^^yjwxopy, 
rpeuB BBixoflaMH - k xpcM BKJiiOHaeMbiM HM nocjieflOBaxejiBHO ccBeraxeiWM, a nexBepxHM 
BwxoAOM - K cpeflcxBy cKaanpoBaHHA, npn 3xom na ijiaBHofi onxHnecKofi och 
nocJieflOBaxejibHO pacnojioxceabi KpacH&iit ocBexHxenb, nepBoe ^HxpoHHHoe sepKajio, 
nponycKaK>u][ee xpacHbifi cbcx h oxpa»caiomee sejieHBifi cBex, pacnqjioKCHHoe noA yrJiOM 
45 rpaflycoB K rjiaBHofi onxiinecKoii och h aejienoMy ocBexHrejiio, Bxopoe AHxpoHHHoe 
sepKajio, nponycKaioutee KpacnuH h aejicHBiH cBex h oxpancaiomee CHHHit cbcx, 
pacnojiOHCCHHoe nofl yrJioM 45 rpaaycoB k rjiaBHofit oiiXHHecKofl och h CHHCMy 
ocBexHxejuo, npH 3TOM KOJUuiHeapabiH noxoK HSJiyneHHa ox Bcex xpex ubcxob na^aex 
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nepneHAHKyjiapHO h nocJieAosaTenbHO bo BpeMeHH na nepsyio CBo6oAHyK) rpaHE, 
crpoHHoro aneMeina, npH 3TOM crpoHHiofi Mo^juxop HMeer nepHOA paccraHOBKH nap 
syGbCB ynpasjieHHx h saseMJiemifl X^yg, onpeflejweMuii HaHMenbuiei! a^uihu bojihi>i 

CBCTa no $OpMyjie A, ^6 < V 2 X cBen. min/ O pacx max, 

roe a pacx max- HaH6ojiBiiiaa pacxo;qHMocTb HSJiyHeimx cpe^H KpacHoro, sejienoro h 
cHHero i^BeroB, npH 3tom pasMep HenpospaHHoii jsHsyaJSHSHpyiomeii. AHa^parMU 
onpeflejiaexca h3 ycjioBHX nepeKpuTHfl HyjiesHX nop^nKOB . Bcex ipex UBeiOB, a 
HanpaaceHHe Ha 3Jieiapoflax 3aipaBJieHHa crpoHHoro MOflyjwxopa 4)opMHpyeT 
Heo6xoAHMyio rjiy6HHy pejibe^a jtwa xaTKmro npersu 

12. ycipoftcTBO no n.l, oxnnHaiomeecfl tcm, hto KaJKflMfi CTpoHHJE>ifi ajieMenx 
coAepxcHT coeAHHeHHBie anempHHecKH c nBerosuM KOMMyraTopoM xpH CTpoHHux 
MOAyJUTopa c xpcMH pasJiHHHBiMH npocxpaHCTBeHHMMH HcpHOAaMH paccTOHOBKH nap 
3y6beB ynpaexreHiw JLammncam Xr^Xq, Kb, cooTBercTByiomHMH KpacHOwy, aeaeHOMy 
H cHHeMy ocBexHTejMM, npHHCM TpH crpoMHHx MOflyjiHTopa, BKjnoiaeMBie 
nocjieAOBaxejiBHo bo BpeMCHH, pacno^oaceHu na rjiasHoif onTHHecKofii och tok, ito 
crpoHHBie MOAyjMTopu c SojiBinefi msno^ Bojnai pacnojiosKenu na 6ojiee AaJibnefi ipaHH 
OT ■4>yP*»e-o6i>eKTHBa. 

13- ycrpoficTBo no n.l, oTJiH^aiomeeca tcm, hto KajKflHii crpoHHwii aneweHT 
coAepacHT TpH BicnioMaeMbix OAHOBpeweHHO cipoMHHx MOAyJWTopa, HaHecenHBix b bhab 
ipex UBeroBBK ceiomfi na oAny hah hcckoabko rHnoxeHysHMx Tpaneii, npH otom 
Ka»AUiS H3 MOAyJiflTopOB HMeer ajm Ka»Aoro uBexa cooTBeTCTByioumfi nepnoA 
paccranoBKH nap syetcB ynpaBACHHii h saacAoieHHa A^, npH ipn ocbcthtcah 
pacnoAoaseHH napaajienbHo Apyr Apyry, a cseTOBoe HSAyieHHe cooxBercrByiomero i^Bcxa 
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nonaaaex nepneHflmcyjwp'Ho nepsofi CBo6o;iHoii ipaHH he cooxBercTByiomyio UBeioByio 
ceKmao cipoHHoro MOflyjiaropa, npH 3tom cBeroBoe HSJiyjeHHe c Gojibmeii fljiHHott 
BOjiHU HanpaBnaexcfl b cexmno, OTcroamyio na 6o;ibmeM paccTOflHHH ox $ypBe- 
o6i.eicniBa, npn stom HenpospaHHas BHsyanHSHpyromaa «Ha4>parMa nepexpbiBaer 
(nponycKaer) mjiyHeHue HyjicBoro nopjwca scex ipex abctob, a rpn ycrpoflcxBa 
ynpaBJicHHJi coeflHHeHbi ajieicrpHHecKH co cpeflcxBOM cKaHHpoBaHH» crpoKH, c ipeMs 
ocBeTHTenaMH iqjacHoro, seneHoro h CHHero ^BeTOB h c cooxBercTByiomHMH UBeroBbiMH 
ceicmMMH cTpoHHoro Moj^yjisrropa. 

14. ycipoficTBO no n. 1, OTimiaiomeecfl tcm, tto 3y6M rpeGcHOK saKp&rm 
cnjiomHBiM TOHKHM flHa^ieKipHHecKHM aepKaiioM, oxpaacaiomHM cbct cooTBCTcreyiomeii 
WiHHH BOJiHH B cipoHHOM MOflyjMTope, npH 3TOM ncpHOfl paccraHOBKH nsp SyCBCB 
ynpaBjieHiM h sascMJieHiM BM6HpaeTca h3 yaiOBiw 2X^/a p.cx. npHHCM 

npoapaHHWfi 3JieKTponpoBOflanmft cjiofi HaneceH na npospaMHyio nojnyioacKy, 
BMnoJiHCHHyio B Biwe npospaHHofl njiocKonapanjiejitHofi njiacxHHbi, npH otom HS^iyHeime 
ox ocBenrrejw fianpasjieHo nofl yrjiOM MeHbuiHM 90 ipaaycoB k njiocKonapajijiejibHofi 
luiacxHHe, npo3pa™oMy aneiciponpoBOflauneMy cjiokj, npoapanHOMy rejieo6pa3HOMy 
aioio, B03flyniHOMy.3a3opy, h nofl yraoM Gojammi 90 rpwcoB nocne ero oipaMceHiM ox 
flHaneiopHHecKoro sepKajia k Bo^nyniHOMy aasopy, npoapaHHOMy reJieo6pa3HOMy cjioio, 
npospaMHOMy ajicKxponpoBOflameMy cnoio, nnocKonapajmenBHofi njiaciiiHe, 
BHsyajiHsaropy h ycxpoiicTBy socnpiuTiut. 

15. ycxpoficxBo no n.l, oxjiHHaK>nieec« tbm, vro ocBcraxejib BwnojiHeH b bkwc 

BXOflHOro CBeXOBOflOKHa HJM HX MaxpHmj, C OflHOfi CIOpOHH HOmniOHeHHUX K 
MOHOXpOMHOMy HJIH nOJlHXpOMHOMy JiasepHOMy CBeXOBOMy HCXOHHHKy HH4>opManHH, c 
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ffpyroU CTopoHW onTHHecKn' coe^HHeHKbix c KOJiJiHMaxopoM, bbixootm nJiocKocxb 
KOTOporo onTHHecKH conp>nKeHa co cBo6oAHott KaxerHoii 6oKOBOfi ipaHbio nepaoH 

npH3MBI, npH 3TOM KB^Oe CBeTOBOJIOKHO OmHHeCKH KOHTEKrapyeX C OAHHM HJIH 
HeCKOJIbKHMH IIHKCeJIHMU CTpOHHOrO MOJ^yjMTOpa, B CB06o;piaii KBTeTHM GOKOBBfl 

rpBHb ^ocJIe;[^ie]i npH3Mbi conpsHceHa c oahhm hjih Maipnuefi BHsyaiiHsaTopoB, npn^eM 
Henpo3paqHaA BHsyajiHSHpyiomaH AHa^parMa coacp^kht oaho hjih Maxpnity oTBepcxHii c 
pasMepoM, nponycKaiomHM HyjieBOii nop^moK AH^paiamH .caera, ynpaBJUieMoro 
1^ ajiempoAaMH nHKcejien, npH 3tom hb rjiasHOH onTHHecKoii och hb pbcctohhhh MeHbiiie 
4K>KycHoro nocjie aroro oiBepcTHX pacnojio^en o6T»eicTHB, ^oKycHpyiomHfi cbct hb 
Bhsxomoe cbctobojiokho, noAOoejEuiHeHHoe c flpyroiB cropoHbi k ycxpoiicTBy 
perHcipamiH CBeiOBofl hh^opmbuhh, npHHCM hb bcc crpoHHue mozq^jiotopm noAaercH 

CHrHBJIBHOe HanpjI»CeHHe CHHXpOlIUO hjih B Tpex4>a3HOM, hjih MHOro4^a3HOM BpeMCHHOM 
peHCHMe, AOCTBTOHHOe JlflSl C03AaHH>I OnTHMBJIBHOH TJiySHKbl 4>a30BO&i MOAyJIHl^HH, pBBHOil 

43,82 pa^HBH (nojiHUH pasMax ^asoBoro cHHycoHAaJiBHoro pejiBe^a), npH 3tom 
ycxpoficTBO peracxpauHH cbctoboh HH4>opMauHH sjieKTpHHecKH conpA^eno c 
1^ ocBeiHTejieM. 

16. ycrpottcTBO no n.l, OTJinnaioiueecH tcm, hto ocBexHxejib BunojiHeH b bhac 

BXOAHOrO CBerOBOJIOKHa hjih HX MaxpHUbl, C OAHOH CTOpOHbl nOAKJUOMeHHblX K 
MOHOXpOMHOMy HJIH nOJIHXpOMHOMy Jiasep'^OMy CBerOBOMy HCrOHHHKy HH4>OpMaiJlHH, c 

ApyroH cTopoHbi oniHHecicH coeAHHeHHbix c kojijikmbtopom, BbixoAHaa njiocKocxb 
KOToporo oHTHHecKH conpAHccHB CO CBoSojEUiOH KBTeTHOH 6oKOBoli rpBHbK) ncpBoiS 

npH3MbI, npH 3T0M KB^AOe CBeTOBOJIOKHO OHTHHeCKH KOHXaKTOpyeT C OAHHM HJIH 
HeCKQJIbKHMH nHKCeJIHMH CipOHHOrO MOAyjIATOpB, B CBOGOAHa^J KBTeTHBA GOKOBB)! 
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ipaHb nocnemeU npasMB^ conpaacena c qothm hjih MarpHuefl BHsyaJiHsaTopoB, npancM 
HenpospasHaa BHsyajironpyiomaa aHa4>parMa coflepacHX oflHO hjih MOipauy oraepcraii c 
pasMepoM, nponycKaioinHM mnyHcme nepBoro hhh hhoix) Bwcmero nopaflica 
flH4>paiamH CBera, ynpaBJweMoro ajieinpo^iaMH nHKcenefl, npw BHsyajmsarop 
Kaaworo crpoOToro MOflyJwropa BMnojmeH xaic, hto npoxHB Ka>i«oro oraepcnwi 
pacnojioaceH o©i.eKrHB, $OKycHpyK>imift caex Ha BHxoflHoe cbciobojiokho. 
noacoeflHHCHHoe c flpyroft cropoHH k ycipoficray perncipaiwH CBeroBofi HH^opMaqHH, 
npHHCMHa BcecxpoHHHeMoayjwTopw noflaeiCH cHraanBHoe Hanpa>KeHHe cHHjqjOHHo 

HJlH B TpeX*a3HOM, HJIH MHOrO*a3HOM BpCMCHHOM pCHCHMe, flOCXaTOHHOe COS^^aHHS 

onxHMajiBHoa r/o'6HHB, *a30B0H MOflyjwmiH. paBHoft 4,82 pa«HaH (nojiHi^ pasMax 
*a30Boro CHHycoHflaJiBHoro pejite^a). npH ycipoficrao peracrpauHH CBeioBofi 

HH^OpMaUHH aJieiOpHHeCKH COnpflMCCHO C OCBCTHTSyieM. 

n.ycrpoficiBo no n.l, oxjuiqajonteeca tbm, hto ocbcthtcju. pacnojiOHcen nofl 
yrjioM MeHBuiHM 90 rp^coB, a ycrpoficxBo BOcnpH>ra«i pacnojio^cHo nofl yrjioM 90 
rpwcoB K nepBofi cBoSoflHofi KaxexHoft Sokoboh rpaHH npnsMH cipo^oro ajieMCHra. a 
HacxB BHsyajiHSHpyiomefi flHa^pamH, nepcKpiOBaiomaa cbct HyjiCBoro nopwa 
m^paKmn, noKpHxa 3q>KajioM h pacnojiojKena napajuiejiBHo nocjieflHeii cBo6oflHOtt 
Kaxeraofl rpaHH npHSMM cxpo^oro ajieMCHxa, npH ytoM co cropoHH BHsyajiHSHpyiomea 
OTa^parMM, ne noicpHToft aepKajioM, pacnojioHceHo Bropoe ycipoflcxBo bochphhthji hjih 
CBeTonomoniaioiHee ycxpoficxBO. 

18. ycipoficTBo no n.I.13, 15-17, oxjuiHaiomeeca tcm, hto b o^hom hjih 
HecKojiBKHx cipoHHbix Mo^jwTOpax B cipoMHOM sjicMeHTC sySbJi rpe6eHOK 3aKpi.rri.i. 
cnjiomHBiM TOHKHM flHaneKipHHecKHM 3epicajioM. oxpaacaionwM cbct cooraercxByiomeH 
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^yiHHBi BOJiH&i, a OOTta vJm Bce cBo6oOTJbie ox crpoHHMx MOflyjwxopoB rHnoTeHysHbie 
ipaHH npH3M noKpBiTbi sepxanoM. 

19. ycrpoltcTBO no n.1-13, 15-18, oxJiHHaiomeecfl xcm, hto nocncm^ cBo6oOTafl 
KaxexHafl rpanb npnsMM cxpoHHoro MOflyjuixopa noxptrra aepKanoM. 

2 rejieo6pa3HBiil cjiofi ffusi 3JieicxpoonxHHecKoro npeo6pa30Baxejia, 

oxJiHHaiomHiScji xcm, hxo npeAcxaBJiaex oo6oii npoflyKX BsaHMoieflcxBHH KOMnoHCHXOB 
reiieo6pa3Hoi! KOMnosHimH, BKJiioHaiomefi nojiHBHHHJicHJioKcaH $opMyjiBi 
(CH2=CH)3SiO[(ai3)2SiO]mSi(CH=<:H2)3 c MOJieKyjmpHoi! Maccofi 10000-16000 h 

BHSKOCXbK) 800-1000 CCX, OJIHTOraflpHACHJIOKCaH $OpMyjlBI 

(CH)3SiO[(CH3)2SiO]CH3SiO(H)]Si(CH3)3 KaK cniHBaiomHH arenx, c co;5ep3KaHHeM 
raflpHOTbix rpynn ox 10-15% h BasKOCxbio 50-100 Ccx, noJiHMexHJicHJiOKcaHOByio 
jKxpsjaoatb $opMyjiM (CH3)3SiO[(CH3)2SiO]Si(CH3)3 KaK njiacxH(|>HKaxop c bhskocxi^k) 5- 
20 Ccx, 0,1% pacxBop nJiaxHHOXJiopcepoBOAOpoAHofl khcjioxbi b opraHHHecKOM 
pacxBopHxejie hjih ee KOMnjieKC c xexpasHHHJicHJiaHOM kbk KaxanHsaxop oxBepHC^eKHH, 
npH cjiefljromeM cooxHomeHHH KOMnoHenxoB (Mac. h): nojinBHHHJicHJiOKcaH - 100, 
ojiHronwpHACHJiOKcaa - 15-25, nojiHMexHJiCHjiOKcaHOBafl hch^ucocxb - 150-300, 0,1% 
pacxBop njiaxHHOxnopcepoBOAopoAHofi khcjioxli b opraHHHecKOM pacraopHxejie hjih ee 
KOMnJieKC c xexpaBHHHJiCHJiaHOM - 0,3-2, 

Cnoco6 npHroxoBJieHHH reneo6pa3Horo cjioa jum sjieKxpoonxHMecKoro 
npeo6pa30BaxejiH, oxjiHHaiomHiiOi xcm, ^nx) BKJiiOHaex CMeuieHHe 100 Mac. h 
noJiHBHHHJicHJiOKcaHa ^opMyjiw (CH2=CH)3SiO[(CH3)2SiO]mSi(CH=CH2)3 c 
MOJieKyjwpHoit Maccott 10000-16000 h bhskocxbio 800-1000 Ccx h 15-25 Mac. m 
ojiHrorHAPHACHJioKcana ^opMyjibi (CH)3SiO[(CH3)2SiO]CH3SiO(H)]Si(CH3)3 c 
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coflepacaHHeM riwpH^iHMx" rpynn or 10-15% h baskoctbio 50-100 Ccr h BBeaeirae nocjie 
nq)eMenniBaHHJi 150-300 Mac. H. noJiHMeTHJicHnoKcaHOBoft jkhakocth c BflSKocrbio 5-20 
Ccr .^opMyjiM (CH3)3SiO[(CH3)2SiO]Si(CH3)3, floGaBJieHMe nocjie noBropHoro 
nepeMeuiHBaHHfl 0,3-2 Mac. h. 0,1% pacraopa nJiaxHHokjiopcepoBOflopoflHOH khcjiotw b 
opraHBHecKOM pacraopirrejie buih ee KOMnjiexca c xerpaBHHHJicHJiaHOM, npH 3TOm 
nojiyHCHHyio KOMnosHmno nepeMeruHBaror h HaHocar paBHOMepHHM no TOJimHHe cno&k 
m aneicrponpoBOflamHfi npospaqHBitt aioii nocjie oia>inaHHfl nepeMeuraBaHiw. 

22. Cnoco6 no n.21, oxnHHaKjmHficfl t&a, hto KOMnosHimio Haaocar na 
3neicri»iipoBOAamB£i npospaHHBifi cnoii nepes 1-20 muh. nocjie oKOHHaniw 
nepeMeuiHBaHHH. 

Cnoco6 npHroTOBJiCHHa rejieoSpasnoro cjioh aim ajieKipoonxKHecKoro 
npeoSpasoBarenH, oxJiHHaicniHiica tcm, hto BKraonaer CMemcHHe 100 Mac. h 
noJMBHHHJiCHJioKcaHa 4>opMyjiH (CH2=CH)3SiO[(CH3)2SiO]mSi(CH=CH2)3 c 
MOJicKyjiapHoft Maccofi 10000-16000 h bjbkoctmo 800-1000 Ccr h 15-25 Mac. h 
ojiHToraflpHflCHJioKcaHa 4>opMyjiM (CH)3SiO[(CH3)2SiO]CH3SiO(H)]Si(CH3)3 c 
coflep«aHHeM nnffpappsjx rpynn ox 10-15% h BiBKOcitio 50-100 Cct h BBCfleHHe nooie 
nepeMeuiHBaHHa 150-300 Mac. h. nojiHMeTHJicHnoKciiaHOBofi khakocth c BasKOCXbio 5-20 
Cct 4K)pMyjiM (CH3)3SiO[(CH3)2SiO]Si(CH3)3, flo6aBJieHHe nocjie noBxopHoro 
nepeMeuiHBaHHa 0,3-2 Mac. h. 0,1% paciBopa nJiaraHOXJiopcepoBOflppoflHofii khcjiotm b 
opraHHHCCKOM pacTBopHxejie hjih ee KOMmieKca c TerpaBHHH/icHJiaHOM, npn 3tom 
nojiyneHHyio KOMncsmmio nepeMeuiHBaioT h HaHOcar pasHOMepuuM no TOjmmHe cjioeM 
Ha ajieiciponpoBOAamHii npospaiBbiH cjioft nocjie OKOHHaHiu nepeMeuiHBaHHa, sareM 
noKpBiBaiOT flonojnurrejibHofi nJiacTHHOii c omnHecKH njiuCKofi noBepxHOCTbio, a 
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TOJmwHy rejieo6pa3Horp cjioa BBipaBHHBaiar c noMomtio rnasHUx cneScepOB, 
noMemcHHHx Meawy npospanHMM aJieicrponpoBOflainHM cnoeM h wnojmHTejibHofi 
lUiaciHHoif, sareM noJiyneHHyio KOHcxpyicuHio noMemaKyr b TepMomKa4) h BBwep»HBaiar 
npH TCMneparype 70-90 rpajotycoB I^cjibciw b TCHeBHe npH6jm3HTeni.Ho 2-4 nacoB, sarcM 
ornenmoT aonojraHTenbHyio njiacrany, a reneo6pa3HBifi cjiofi noKpwBaioT Kropofi 
noflnoJKKott c HaneceaHMMH aa nee aneicrpoflaMH ynpasneHHa h saseMjieHiw h saKpHTMx 

TOHKHM aaiUHTHHM flH3JieKrpH«ieCKHM CJloeu, npHMCM 3a3op BHCraBJWKyr 

flonoaHHTesjttHMMH cneHcepaMH, 6ojii>mHMH, hcm rjiasHue cneficepu. 

J (2^) Cnoco6 npHTOTOBJieHiw .i«jieo6pa3Horo cnoa jvm ajieicrpooiraraecKoro 
npeo6pa3dBaTejia, oxjiHMaiomHflca tcm, «ito BKraoiaer cMeuienHe 100 Mac. h 
noffliBHHHJicraoKcaHa ^pMyjiH (CH2=CH)3SiO[(CH3)2SiO]„Si(CH=CH2)3 c 
MOjieKyjiapHoit Maccoft 10000-16000 h BusKocxiio 800-1000 Cct h 15-25 Mac. h 
ojmroiMflpHflCHjioKcaHa ^opMyjnw (CH)3SiO[(CH3)2SiO]CH3SiO(H)]Si(CH3)3 c 
coflepacaHHCM fh^iwhhx rpynn or 10-15% h BjBKOCttio 50-100 Ccx h BBCfleHHe nocjie 
nepeMeiiiHBaHiw 150-300 Mac. h. noJiMMeiMJiCHJiOKcaHOBofi howkocto c BflSKOCTbio 5-20 
CcT 4>opMy«a (CH3)3SiO[(CH3)2SiO]Si(CH3)3. wSaB^ieHHe nocne noKiopHoro 
nepeMeuiHBaHiw 0.3-2 Mac. h. 0,1% pacTBopa nJiaxHHOxjiopcepoBoappoflHoii KHcnorw b 
opraHHHecKOM paciBopHrcjie hjih ee KOMiwcKca c xerpaBBHiuicMaHOM, npn ytou 
nojiyHeHHyio icoMnosimHio nepeMernHBaiar h HaHocjiT paBHOMepHbiM no TOJiuwHe cjiocm 
Ha npoapaTOuii aneicrponpoBOfliimHft cjiofi noaie oKOHnaHHa nepeMeuiHBaHHJi, sarcM 
noKpMBaiOT flonoOTHTejoHoft imacTHHOfl c ontHHecKH imockoh noBepxHocrtio, a 
TOJuUHHy reneo6pa3Hoix> cnoa BHpaBHHBaior c noMombiQ .rjiaBHwx cneiicepoB, 
noMemeHHHX Meawy npospanHUM sneioponpoBOfljimHM cxtocM h flonojiHH-rejibHo« 
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nJiacTHHoii, saxeM nojiyieHHyio KOHcrpyiaiHio noMemaior b -repMouiKa^ h Bi>iAep»cHBaKyr 
npH TeMnepaxype 70-90 rpaflycoB JJfinbCHH a xeiCHHe npH6jiH3HTCJH,Ho 1-2 sacoB, saxew 
owia>K«aioT ao KOMHaraofl xcMnepaxypH, nocjie nero omcnxKn: flpnonmrenhHyio 
luiacTHHy, sateM reneo6pa3HM« cnoa, pacnojio»eHHHfi Ha npoapaHHOM 
3JieirrponpoBo;];ameM cjioe, cHOBa noMemaKyr b repMoniKa^ h Bw^epHOHBaKyr npH 
TCMnepaxype 70-90 rpaflycoB JJfijibCBH ao nojraoro cmHBamw rejw b tctohhc 

npH6jIH3HTeJIBHO 1-3 HaCOB. 

25. Cnoco6 no n.21, 23 h 24, OTJiHHaioimifica tcm, hid HaHeceHHe cjioh 
pcymeciBJwioT nocneflOBaTenBHBJM hojikbom o«Horo hjih hcckojibkhx flononHmentHBix 
cjioeB rejw na nepBtifi turn ^pefff^mywja^ cmHiwfi h oxnaaweHHtiii cjioft rejw. 

26. Cnoco6 no n. 23 h 24, OTJwqaiomHfioi tcm, hto aaaop BHcraBJunox rnaBHWMH 
cneftcepaMH nocne nojraoro cniHBaHHH, ycamm h oxnaxaeuHSi rejw ao KOMHaraoK 
TeMnepaxypia. 

27. Cnoco6 no n.23 h 24, OTjm«iaioiimfica tcm, mto flonojiHHTCJiBHyio njiacxHHy 
noKpbiBaK)T aHinaAresHOHHUM cjiocm. 

28. Cnoco6 no n.27, oxnHMaiomHftcfl tbm, hto b KaMecrae aHTHaaresHOHHoro cnoa 
HcnoJibsyioT noBepxHocxno aicraBHoe Bemecreo, HanpHMep, cyji6$aHOJi-jr. 

29. Cnoco6 no n.23 h 24, OTJiHw>mHficji tbm, w) flonojmirrejiBHyio roiaciwHy 
o6pa6aTE>iBaiOT nnasMeHHWM mm hhbim oqinuaiomHM o6jiyHeHHeM. 

(^KoMno3Hmw fljw ocymecTBneHHfl cnoco6a HsroroBJicHHa rejieo6pa3Horo cjioa 
WM aneiopoonTOTecKHX npeoepaaoBaxenefi, BKraonaiomaH nojiHBHHHJicHjioKcaH 
*opMyjiH (CH2=CH)3SiO[(CH3)2SiO]„Si(CH=CH2)3 c MOJieicyjwpHott Maccoii 10000- 
16000 R B«3Koci*io 800-1000 Ccr, ojiHrora^HflCHjioKcaH 4)opMyjibr 
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(CH)3SiO[(CH3)2SiO]CH3SiO(H)JSi(CH3)3 kok cmHBaiouw« arcHT, c coflepjKaHHCM 
raflpHflHHX rpynn ox 10-15% h BasKoctbio 50-100 Cct, nojraMenuicHJioKcaHOByio 
acHflKocTb 4)opMyjii,i (CH3)3SiO[(CH3)2SiO]Si(CH3)3 ksk luiacra^jHKaTop C BH3KOCTbIO 5- 
20 Cct, 0,1% pacxBop imaiHHOxnopcepoBOflopoflHoft khcjiotw b opraHHiecKOM 
pacTBopHiejie hjih ee KOMimeKC c TexpaBHHHjiciuiaHOM kbk KaxajiHsaTop oiBepacfleHiMi, 
npH cjicffyiom&A cooTHomeHHH KOMnoHemoB (Mac. h): nojiHBHHHJicHjioKcaH - 100, 
ojmroni^iWCHJioKcaH - 15-25, nojiHMenuiCHJioKcaHOBaji acumcocn, - 150-300, 0,1% 
pacTBop njiaxHHoxjiopcepoBOflopoflHoft khc;iot5i b opranHHecKOM pacraopHxejie hjih ee 
KOMiueKc c TerpasHHHJicHnaHOM - 0,3-2. 
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PEOEPAT 

npeflno»eH sneiopoonTHMecKHfi npeo6pa30BaTeJib, cojuepsKaiUHfi nocjieflOBaxejiwio 
pacnojJoateHHMe hb rjiasHOfi onxHMecKofi och: xoth 6h oahh ocBeroTCni,, npoapaTOyio 
noflnoacKy b bhac xoth 6w omoU npoapaHHoli npHSMM no;iHoro BHyrpeHHcro orpaateHHa, 
xora 6m ooth cipoHHMfi Mo^/wTop, xoTa 6h oflHH BHsyamoaTop, ycipoiiCTBo Bocnpiwraa, 
a laKwe xoxa 6h omo ycrpoficTBo ynpaBJicHHii. CrpowBifi Moayjurrop compxm- 
HaHeceHHHfi na npospawyio nowioacKy npoapaHHbia 3JieKxponpoBo;wmHft cnofl, noicpHiwfi 
npoapaMHHM rejieo6pa3HWM cJioew h cHCWMy hs i nixyK napajiJiejibHBix Jienro^Mx 
3JieinpoflOBynpaBJieHHfl h saaewjieHiw, aaHeceHHMX na Bropyio iioano>iCKy h pasMemeHHwx 
c aasopoM naa npoapanHMM reneo6pa3HMM cnocM h cocothchhmx ajieiapHMecKH c 
ycxpoficTBOM ynpaBneHHJi. Xora 6h omn cxpoHHHfi MOflyjiATop bmcctc c npospaHHofi 
nomoTKKoH cocxaBJwex cipoHHufi ajieMCHT. OcBenrrera^ coctoht h3 nocaeflOBarenwio 
pacnojioweHHHx Ha rjiasHofi onraqecKofi och npoxaaceHHOi o HcroHnHKa cBera h ocBeiw- 
TenBHoro cocraBHoro ofoeicTHBa. BHsyajiHsaxop BKnioHaer b ce6« noaieflOBaTejibHO 
pacnojioaceHHbie na raaBHofi onroiecKoJi och 4)ypbe-oebeicniB h BH3yajiH3Hpyiomyio 
AHa^parMy, npHHCM hctohhhk CBera aBJwerca HMiiyjiBCHHM huh HenpepwBHWM, a Hacroxa 
noBTOpeHHK HMnyjibcoB csera pasna Macroxe cxpoK HaoGpaaceHHa. JlcHTOHHwe aneicipoflM 
pacnojio»ceHM napajuiejiBHO topucbbim rpaHflw npHswu nonuoro BHyipcHHero oipaxeHHa, 
pasMemcHBi Ha BTopofi no^oaace b o^Hofi hjiockocth h nojiicnioHeHBi k pasHWM nojnocaM 
6noKa hctohhhkob HanpaaccHHiS cHraajioB, npn otom wih KaKwro cxpoiHoro nHKcejia 
JiCHTOWHe aaeKxpoaM ynpaaneHHs ajieiopHHecKH coejOHHeiibi c nepHO^HHecKofi cxpyicrypoii 
3y6BeB ynpaBneHHa, a aaeinpoflu saseMJicHHa aneKipHHecjoi coejWJHCHM c nepHoflH^ecKOfl 
crpyKiypofi aySBCB saaenwieHHa. 3y6fca bmcctc c aBcicrpoAaMH HwcKyr bha ^Byx 
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BcraBjicHHHX jipyr b ^(pyra h H30JinpoBaHHMX ^^Jy^ ox apyra npoBomvmx rpeSenoK. 3y6ba 
rpeScHOK pacnoJioaceHU napaJUiejitHo npoTOHCCHHOMy HcroHHHKy caexa, npm&a jva Kaim)» 

WIHHM BOJIHM npOTajKCHHOrO HCTOHBHKa CBCTa A, cen. H cro paCXOflHMOCTH O pacx (b paflHBHax) 

B HanpaBneHHH nq)neHflHKyjwpHOM ayGbflM ipeSeHOK, nepHOA paccraHOBJCH nap 3y6beB 
ynpaBjieiffla h saaeMJieHHa Bw6HpaeTM h3 ycnoBiw: J<,\^ <<2X.^/a^. 

npewoHceHH xaicwe reneo6pa3HWH cjioS ww aJiexipoonTHMecKoro npeo6pa30BaTCjw, cnoco6 
npHroTOBJiemia reneo6pa3Horo cjioa (BapHamw) h KOMnosHiwMi am ocymecrejieHiw 
cnoco6a. 



